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Insures 
Long Life on 
Accurate 
Work 





I;xperience proves the usual 45-deg. angle V tinsuited for modern lathes. The bear- 
ing surface on the carriage is so small that wear takes place rapidly and the lathe is soon 
useless for accurate work. 

Our Patent Compensating V is designed with greatly increased surfaces pro- 
portioned in accordance with the pressures exerted on the carriage. 

The actual bearing surface of the carriage on the ways of our 17” Heavy Duty 
Lathe, is 118 square inches, or three times that usually found on a 16” Lathe. 

The carriage is taper gibbed to the front way, forming a construction that absolutely 
prevents carriage climbing, another weak point of the usu i construction. 

You will make money by specifying these features on your next Lathe requirements. 


The R. K. Le Blond Machine Tool Company 


Cincinnati, Ohio 
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Boiler and Plate Shop Equipment 


Bement 425-Ton Hydraulic Flanging Press 
With Auxiliary Clamping Pistons 
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Modern Automobile Building 
Methods in a French Shop 


Special Correspondence 


Machines Used in 
Making the Berliet 


Car in Lyons, France 








secure a substantial support the tool 
casting has been seated on two faces of 
the turrets to insure rigidity and avoid 


in many cases the titles give all the in- 
formation necessary, and we shall only 
call attention to such views as show 


It is always interesting to compare ma- 
chine methods on similar work in dif- 











ferent shops and particularly when these 
are in different parts of the world. The 
careful observation of methods proves 
conclusively that no one shop or country 
has a monopoly of mechanical ideas and 


methods and machines, which are not 


usual, even if not extraordinary. 
In Fig. 1 we have an unusual tool set- 
up on the turret of the vertical boring 











Fic. 1. FACING CYLINDER FACES 


spring. 


UNUSUAL CYLINDER BORING MACHINE 


In Fig. 2 is an unusual form of cyl- 

















SPECIAL CYLINDER-BORING MILI 


batik? 





Fic. 3. How THE CYLINDERS ARE HELD 








Fic. 4. MILLING PADs FOR IGNITION 
MECHANISM 


ngenious devices and there are a num- 
er of interesting points to be observed 
1 the illustrations which follow from 
1e Berliet automobile factory in Lyons, 
rance. It is unnecessary to refer to 
ll of these illustrations separately, as 


- 3 


-* 

















Fic. 5. MILLING INLET AND EXHAUST 
FLANGES 
mill, which, in the illustration shown, 


is only being used in facing off the bot- 
tom flanges of the cylinder. Large spe- 
cial boring and outside turning tools are 
shown mounted on the turret faces in a 
somewhat unusual manner. In order to 


Fic. 6. PLUGGING Core HOLES IN WATER 
JACKETS 


inder-boring machine, the general out- 
lines assuming the form of a drop ham- 
mer. As can be seen in the details shown 
in Fig. 3, the cylinder castings are 
mounted on the sliding table A, of the 
frame and led into position under the 
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BORING VALVE-CHAMBER HOLES 
fixed boring bar. The index pin B lo- 
cates the cylinders in their proper posi- 
tion and while they are being bored an- 
other plate is being placed so that it is 
almost a continuous operation. This also 
Shows the kind of cutter used. 

Fig. 7 shows an index fixture used on a 
vertical boring mill for locating the valve- 
chamber holes and is very similar in its 
general plan to a device used in this 
country. 

In Fig. 8 is an interesting device for 
grinding in the valves. The valve is 
driven through a flexible shaft from 
above and there is an automatic tripping 
device, operated by a crank below, which 
lifts the valve from its seat every two ur 
three revolutions. 

Fig. 9 shows the very heavy vertical 
milling machine, carrying a large inserted 


Fic. 8. GRINDING IN VALVES 


tooth cutter for facing the transmission 
case shown. 

In Fig. 12 we see the methods used in 
insuring sufficient clearance in the front 
cover of the crank case for the inlet and 
exhaust cam-shaft gears. A hardened 
bushing in the shaft holes guides the 
sweep cutter, which removes any obstruc- 
ting portions of the casting and insures 
free running gears. 


SOME CHUCKING METHODS 


Figs. 14 and 15 show two methods 
which are also used by at least one shop 
in this country. The first is a special 
chuck for holding the crank-shaft bear- 
ings in such a way that they are sure to 
be bored with the parting line in an ex- 
actly central position, this being done by 
the projecting lips on the box coming in 


Fic. 9. MILLING TRANSMISSION CASES 


contact with the locating jaws 
chuck. The connecting-rod device is also 
used in a few places although slightly 
different holding devices are used. 

Fig. 16 shows a rather interesting pro- 
filing operation on a hand milling ma- 
chine, the dies or formers being located 


in the 


at some distance above the _ milling 
spindles so as to use the overarm for a 
pilot. 


Another interesting boring mill set-up 
is shown in Fig. 19 where the large driven 
sprockets are being turned on the outside 
and bored inside at the same setting. 

In Fig. 21 is an interesting little ma- 
chine for splining the slot in the valve 
stems. This is accomplished by a rapid 
ly running fish-tail cutter, which has an 
oscillating motion depénding on _ the 
length of the slot to be milled. An in- 
































Fic. 10. FLANGE-CASE MILLING JIG 


Fic. 11. DRILLING THE DrIVING SPROCKET 


BoRING CRANK-CASE FRONT 
CovER 


Fic. 12. 
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Fic. 13. Borinc Timinc MECHANISM Fic. 14. BorRING THE CRANK-SHAFT Fic. 15. 
BEARINGS 


BoRING CONNECTING Rob 






































Fic. 16. PROFILING CONTROL-LEVER Fic. 17. MILLING VALVE GulpEs Fic. 18. MILLING BRAKE BANDs 
GUARDS 



































Fic. 19. TURNING DRIVEN SPROCKETS Fic. 20. MILLING TRANSMISSION GEAR Fic. 21. MILLING KEYWAYs IN VALV! 
CLUTCH STEM 
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Fic. 22. FORMING FIXTURE FOR SMALL 


BRACKETS 


teresting feature is the sight-feed lubri- 
cator mounted on the jaw which holds the 
valve stem for lubricating the cutter. 


Two BENDING FIXTURES 


Figs. 22 and 23 show the front and 
back sides of an interesting forming fix- 
ture for bending up small ratchets used 
to support a hand air-pressure pump on 
the dashboard. It can be readily seen 
that if the central pin A is raised above 
the jaws BB and a straight piece laid 
across these jaws, a downward movement 
of the pin A will force the piece between 





Fic. 23. THE Way It DoEs THE WorK 


after which the jaws 
BB can be forced in, forming the circle 
and bringing the ends together. Then 
the block C is forced down, turning the 
end at right angles against the jaws BB 
and completing the operation. 

Another interesting fixture is shown in 
Fig. 24, together with the springs clip, 
both before and after bending. After the 
lever C is moved to its lowest position 
the hole in the end of the clip is placed 
over a pin in the jaw D and the clamp A 
swung over to hold it in place. An up- 
of the lever bends the 


the jaws into a U, 


ward movement 
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FOR FORMING SPRING 


CLIPS 


Fic. 24. FiIxTURE 


clip over the forming block A to the 
desired shape by means of a roller be- 
tween the two forks of the lever. 

Fig. 25 shows the method of turning a 
six-throw crank shaft, using indexed 
plates on the end of the shaft to insure 
the proper location of centers and also 
shows a very simple method of using 
counter weights. 

In Fig. 26 is a special machine for 
milling integral cam shafts, the shaft be- 
ing held in the hollow spindle and in- 
dexed as to proper position, both as to 
angularity and length. 



































Fic. TURNING A SIX-THROW 


ho 
on 


CRANK SHAFT 


Fic. 26. CAM-SHAFT 


MILLING MACHINE 





























Fic. 27. 


DRILLING JiGS FOR FRAME HOLES 


Fic. 28. DRILLING Jics For AXLES 
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Fic. 29. TeEsTING CONNECTING-ROD ALINEMENT Fic. 30. LAPPING IN 

















PISTON RINGS 
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Fic. 31. TestTiING Fixtures For As- 
SEMBLING 























Fic. 32. ALINING TRANSMISSION Fic. 33. Dritt Jics For BACK OF 


FRAMI 




















Fic. 34. ALINING FIXTURE FOR CHASSIS 





Fic. 35. THe Way It Is Usep 
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Some of the drilling jigs are shown in 
Figs. 27 and 28, these being for the side 
frames and the axles respectively. The 
jigs for the side frames are separable for 
convenience in handling, as can be seen 
by the thumb nuts and dowel pins where 
they are connected together. 

In Fig. 29 is shown the method of test- 
ing the alinement of the wrist- and crank- 
pin bearings. A standard rod is put 
through the wrist pin N while the crank- 
pin bearings are placed on a ground 
shaft, suported on V blocks. When the 
rod is turned end for end it is very easy 
for the gage shown to detect very slight 


errors. 
LAPPING PISTON RINGS 


The method of lapping piston rings is 
shown in Fig. 30. One-half of the lap- 
ping machine is at work and the other 
idle, while the false cylinders are being 
fitted with a new lot of piston rings to be 
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lapped. This is a common practice in 
Europe and in some shops in this coun- 
try. Some use emery and oil in varying 
proportions, kerosene being preferred by 
some, to a heavier oil. In a few in- 
stances sapolio is used as an abrasive, 
either with water or with kerosene. In 
some of the plants the first lapping is 
with emery and oil, then the proportion 
of emery is gradually reduced until the 
last lapping is practically with kerosene 
alone, which must come through the cyl- 
inders practically without discoloration, 
before the rings are finally passed for as- 
sembling. In some instances they are 
lapped into their own cylinders in this 
same way. 

METHOD OF ALINING THE CHASSIS 

Some of the methods for alining the 
engine and the transmission on_ the 
chassis are extremely interesting. Fig. 
31 shows three of the instruments used, 
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which will be seen in position in Figs. 32, 
33 and 34. Fig. 32 shows how the trans- 
mission case is lined up by use of the 
fixtures A and B, both being fastened to 
the side frames as indicated. The aline- 
ment of the transmission case is shown 
in 32 and 33 where the shaft D passes 
over C and is located in the drilling fix- 
ture B while A locates it crosswise of 
the shafting. 

Fig. 34 shows a pair of indicating fix- 
tures which are used in testing the aline- 
ment of the side frames with the fly- 
wheels of the engine as seen in Fig. 35. 
These indicators are clamped around the 
clutch shaft as shown, and indicate very 
clearly any lack of alinement between the 
engine and the side frames. 

This method of assembling indicates 
the extreme care taken to insure every- 
thing being in line before it leaves the 
factory and is typical of all shop op- 
erations. 








Pittsburg Finish 


and Deep Scratches &y C. C. Howe 











Pittsburg finish—-high polish and deep 
scratches—is of national repute. It orig- 
inatcd during the early days of the 
city’s experience in the machine industry, 
when the work done was of the plainest, 
roughest character and I guess the term 
was a fit one at that time. While the 
machine shops east of the Alleghanies 
were taking pains to keep some depart- 
ment at a constant temperature to secure 
accurate measurement the Pittsburg 
shops were using a yard stick and al- 
lowing “some” for a fit at that. But 
their machines ran, and work was 
handled! In view of the fact that the 
appliances then used would have floored 
anyone trained under modern conditions, 
the results attained are less a subject for 
criticism than wonder. 

In a steel mill a breakdown was a 
serious affair, and a delay of any length 
an utter impossibility. The parts re- 
required, therefore, must be made at 
once and with the means at hand, what- 
ever they were. 

This class of work developed a set of 
men who, while they were never es- 
pecially accurate, could always make out 
somehow, the parts would go together if 
they had to use a sledge, and would 
operate it if you put power enough be- 
hind them—and what did that matter, 
coal was cheap. 


AN EXPERIENCE WITH A GEAR CUTTER 


When I was younger I innocently 
secured a job for a machinist of this 
class (there are a few of them left) 
in a shop where I was’ employed. 
My conception of a machinist did not 
cover this type and @he results were un- 
expected. One of his first jebs was to 
repair a Brown & Sharpe No. ‘13 gear 
cutter that “ran a little tight somewhere,” 


so the operator said. My man first tried 
to take off the carriage. All the car- 
riages that he had ever seen slipped off 
over the end of the ways; it happens, 
however, that these carriages lift straight 
up, one of the gibs first being loosened. 
There is a case containing the feed gear 
in front that prevented it being taken off 
his way, so he proceeded to “carry his 
message to Garcia” by chipping off the 
gear case. Luckily someone _ noticed 
what he was up to in time and the case 
was saved. He finally got the machine 
apart and together again—he got all the 
“pieces” in somewhere and said she was 
ready. The machine was a little tight 
when he took charge of it, but when he 
was through it could not be moved with 
a rail. 

On the other hand, put a man capable 
of repairing this machine on the work 
that my man had been used to and the 
results would have been just as tragic. 
Give such a man a micrometer, and he 
would jam the thread the first time that 
he tried to use it; but he could make a 
press fit just the same. Give him a small 
fine piece of work, and if he did not 
lose it among his tools or through a 
crack in the floor, he would distort it 
beyond repair—that was not his line. 


THE OLp PittsBuRG SHOPS 


The old Pittsburg shops were dark 
gloomy places with dirty floors and dirty 
windows. Perhaps you could find an of- 
fice and perhaps you could not, sometimes 
they had none—except what the boss car- 
ried in his hat. It was easy enough 
to get in, and perhaps wander around 
for an hour or,so without anybody both- 
ering you, and again it might happen, if 
you had no business to transact, that your 
exit would be sudden and hasty, accom- 


panied by a fine flow of Scotch-Irish pro- 
fanity. It was not at all unusual to en- 
ter a shop where, according to the sign 
out front, special machinery was designed 
and built, and find the place half full of 
structural columns, or perhaps a carload 
of “‘whatnots” that had been taken in to 
help out—*“all was fish that came to their 
net.” Some of the shops had three 
closed sides, and in winter you dressed 
accordingly; the heat generated in re- 
moving stock those days was not suffi- 
cient to offset such conditions. Or again 
the open end of the shop might be up 
against a bessemer converter—it was 
either a feast or a famine. 


THE PRESENT PITTSBURG SHOPS 


There are only a few such shops left; 
the greater part are modernized; many 
have removed to the surrounding country. 
On the whole, conditions have entircly 
changed, they have combined accuracy 
with their resourcefulness and knack of 
handling large work, and the results are 
second to none. The largest machines, 
such as rolls for mill work, the base cast- 
ing for which weighs one-half million 
pounds, are as accurately built as a high- 
grade “machine tool,” the bearings are 
as carefully lined and fitted—the only 
difference is in the magnitude of the 
work. The bearing-cap bolts, for in- 
stance, are drawn down by a 100-ton cran< 
on the end of a 12-foot wrench. The 
smallest work (barring watches and 
such) is produced in a large way— in fact 
there is nothing small about anything 
they do. And “Pittsburg finish” is now 
better suited to other portions of the 
country; the original specifications are 
not being followed there. The scratches 
have all disappeared but they still retain 
the high polish as of yore. 
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Good Work in Manufacturing Speed Lathes 








The building of a speed lathe on a 
manufacturing basis, whether for trade 
schools or other places, requires good 
work and constant care if the product is 
to be satisfactory to its users. The lathes 
here described are the outcome of the 


speed lathes built by Hiram Norton in 
Bernardston in years gone by, but have 


are on a long arbor which is carefully 
supported between each gang of cutters. 
The ways are then scraped and the heads 
are ready to be bored for the spindle 
boxes as shown in Fig. 3. 

BORING THE HEADSTOCK 


Fig. 3 shows the method used in boring 


roughing and the other for finishing the 
holes for the spindle boxes. This is a 
very convenient way of doing these as 
the bed to be bored and the fixtures are 
easily handled by the tackled block over 
the lathe on which the work is done. 
The tail blocks bored out in the 
same way and the fixtur 


are 


with same 








MILLING THREE LATHI! 








BEDS ON A SPECIAI 














Fic. 3. BoriNG HEADS FOR SPINDLES 


been redesigned and improved so that 
their originator would hardly know them. 

The beds are first planed on the bot- 
tom and then they go to the special bor- 
ing and milling machine shown in Figs. 
1 and 2, where three beds are operated 
on at one setting. It will be seen that 
these are held on a special base or fix- 
ture, so that they can be easily located 
to bring them into their proper position 


for the gangs of milling cutters. These 

















Fic. 4. 


out the headstock on an engine lathe. 
The headstock is cast solid with the bed 
and the jig shown is lowered on to the 
lathe bed to be bored, which rests on 
cross pieces on the bed of the lathe in 
which the work is being done. This jig 
is clamped to the ways of the lathe bgd 
to be bored and is provided with hard- 
ened steel bushings which locate at the 
guide the boring bars and the reamers 
Two reamers used, one for 


used. are 


HAND-REAMING HEAD 


AND TAILSTOCK Box! 


which insures proper alinement with the 
headstock. After they are put together, 
they are hand reamed as shown in Fig. 
4, to take out any slight inaccuracy which 
might come from being strained in the 
machine. These are reamed from both 
ends, the reamers being guided by hard- 
They 
are then scraped to secure an accurate 
fit, and after the spindles have been 
mounted in their bearings, the taper is 


ened steel bushings at each end. 
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Fic. 5. 


bored out, as shown in Fig. 5, by a 
special slide rest, which can be swiveled 
to the desired taper. This boring is 
done with a single-point tool, which is 
followed by a hand reamer that removes 
very little stock. 


TURNING CONE PULLEYS 


The method of turning cone pulleys 
is very different from that usually em- 
ployed, as can be seen by referring to 
Fig. 6. The cone pulley is first bored 














PLANING A CONCAVE OIL GROOVE 


Fic. 7. 


BORING THE TAPER IN SPINDLE 


Fic. 6. 


and mounted on an arbor in the milling 
machine shown, while the turning or 
forming tools are fitted to the substan- 
tial slide, which is mounted on the mill- 
ing-machine table. These tools are so 
spaced that only one cone is being oper- 
ated on at one time, and the regular 
milling-machine table feed moves the 
tools under the cone to be turned, so that 
a cone is completed at a single passage 
of the forming tool. This leaves them 
ready to be polished with a buffing wheel 
so that, after being balanced they are 
all ready to be assembled. 

The bronze bearings are tapered on 
the outside and adjusted by draw-in nuts 
at each end. The oil channel for return- 








Fic. 8. THE SUPERINTENDENT’S PORTABLE 
OFFICE 


TURNING THE CONE PULLEYS 


ing the oil to the well, in which the oil- 
ing ring runs, is deeper at the center 
and is cut in a very ingenious way. The 
fixture shown in Fig. 7 is attached to the 
shaper table, which holds the bushing 
at the required angle to cut it enough 
deeper at the center as the tool goes in 
from one end. This tool is held in the 
projecting bar A, which is braced to the 
tool-holder itself by the hinged brace B, 
the bar C carrying a _ hardened steel 
roller in the end, as can be seen. When 
the cutter has reached the center, or 
deepest part of the oil channel, the 
roller strikes the incline C, which lifts 
the cutter sufficiently to give the desired 
incline in the opposite direction. This 
enables these oil ways to be cut very 
quickly and easily and the fixture is not 
an expensive one to make. 


A POKIABLE OFFICE 


Another interesting feature of this shop 
is the superintendent’s office, which is 
shown in Fig. 8. This consists of a port- 
able wire cage (for want of a better 
name) which contains the superintend- 
ent’s desk, cabinet, chair and other con- 
veniences. It is raised so that he has a 
good view all over the shop and in every 
direction. It does not obstruct either 
light or air in any way, everything can 
be locked up instantly if desired, and the 
whole thing can be moved to any part of 
the shop as circumstances may demand. 








According to the Brass World hydro- 
fluoric acid is the best agent to use for 
removing sand from castings, particular- 
ly those of iron and steel, as it attacks the 
sand and dissolves it, while other acids 
attack the metal and only loosen the sand 
so that it falls off. 
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The Advantages of 
Using Spectal Work 
Holding Fixtures 








An important feature of the automatic 
turret machines built by George G. Pren- 
tice & Co., Incorporated, New Haven, 
Conn., is the facility with which the 
chucks and face plates of these machines 
may be equipped with special jaws and 
holding fixtures of various kinds for 
handling castings and forgings of almost 
any shape and of any dimensions within 
the capacity of the machine. This ma- 
chine, together with methods of build- 
ing and testing it, has been illustrated re- 
cently in these columns, and it is the 
object of the present article to show ways 
and means of handling various pieces 
upon chuck or face plates; a number of 


By F. A. Stanley 


adjusted that when the chuck with its 
several pieces of work attached is fed 
toward the tools the latter cut to the 
correct depth, and as the chuck is in- 
dexed step by step to the different tool 
positions, the tools perform a series of 
operations in unison upon as many dif- 
ferent pieces. 


WorK ON A CLUTCH FORK 


Referring to the halftone, Fig. 1, a drop- 
forged clutch fork is shown at A, as it 
appears before and after drilling. There 
are three distinct operations on this piece 
in the automatic turret machine, the first 
consisting in drilling and reaming the 








of 
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into a form of V-block a, between two 
drill bushings by means of a swinging 
plate b clamped by a nut on a swing bolt. 
The tools are shown in the sketch, Fig. 
4. 

The first pair of spindles, as indicated 
in Fig. 4, present a pair of spotting drills 
to the work, which when indexed to the 
second position is drilled nearly to the 
center by a second pair of twist drills. 
In the third position a drill is run in from 
one side to complete the roughed hole, 
after which the hole is reamed to 7¢ inch 
diameter from the other end as indicated. 
The drills following the spotting drills 
do not fill the guide bushings, but are 


- 








Fic. 1. SOME PARTS HANDLED ON THE PRENTICE AUTOMATIC 


such parts being shown in Fig. 1. Most 
of these pieces will be recognized at once 
as automobile parts, which have to be 
drilled, faced, bored or tapped. 

As stated in previous articles, this type 
of machine is made either with single or 
double heads, and the chucks and face 
plates for the two styles of machines are 
illustrated in Fig. 2. With either machine 
the work-holding chuck has one more sec- 
tion than there are spindle positions, and 
this allows the operator to remove fin- 
ished work and put a rough piece in place 
before the chuck indexes to bring the 
piece opposite the first spindle. The 
spindles and their tools are so arranged 
as to work simultaneously on three pieces 
of work in the four-section chuck, or on 
four pieces of work in the five-section 
chuck, and so on, and the tools are so 


body or hub; the second, drilling and 
reaming the fork holes; the third, drill- 
ing, facing and tapping for the binder 
screw. The first operation is performed 
with the work held as shown in Fig. 3, in 
fixtures mounted on a four-section chuck 
in a double-head machine. In the draw- 
ing only one holding fixture is illustrated 
mounted on one of the chuck arms. Ac- 
tually there are four of these fixtures in 
use at the same time. The sketch shows 
only enough of the chuck outline to in- 
dicate its general form. 

The work outline is indicated by dot- 
and-dash lines, and the means of secur- 
ing it in the holding fixtures is brought 
out clearly in the engraving. The hub 
or body of the piece has been milled to 
length before placing in the fixture, and 
as shown in Fig. 3, this body is forced 


> TURRET MACHINI 


guided by the centers formed by the 
spotting tools, which as shown in the 
sketch, are guided by the bushings. The 
reamer, of course, fills the guide bush- 
ings and is fed through rapidly upon the 
withdrawal of the drill in the opposite 
spindle. 


DRILLING AND REAMING CLUTCH ForK 
ENDS 


Drilling and reaming operations in the 
fork ends are illustrated by Figs. 5 and 
6. The work is slipped over a locating 
plug c and the two fork ends clamped se- 
curely in front of the guide bushings by a 
Swinging strap d. Fig. 6 shows the se- 
quence of operations; first, the spot drill- 
ing; second, the drilling through the lugs; 
third, the reaming. The chuck used is a 
four-section one in a double-head ma- 
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chine; and as in the previous case, the as ' _— 
through drills are guided by the centers Aa | 
formed by the spotting drills and clear oa tebe | 








Spotting Drills 


the bushings so that when the reamers | of CH ; 

are passed through they are properly ~ = | (Gal prt} i 

guided in the bushings and there is suf- RZ Lf} <a Ah \ H | 

ficient stock left in the work to permit SOR Wor \ a | sheen to TT N@ ee 

smooth reaming of the holes. — oe CK ot eee 
The third operation on the clutch fork , 

will be understood from Figs. 7 and 8. A : ; J 

single-head machine with six-section | 

chuck and five spindles is used in this ee AVG : 

case. The work is located by a remov- PB pont, RK 1 Ts / /] 
ble plug e through the main hole and a Pe ___{\ 

movable chuck jaw f which is pressed ' om XO 1¥ foe 

against the piece when the chuck screw oil = ; ES AS | ae e 

is operated. The spot drill carries a ‘S } 4 Y Work iN. 

facing tool which fills the bushing and ” LE puch ae | * 0: 

surfaces the boss around the hole. The b7—" 3 * — 

second drill is the body size of the screw FIG. 4 

and is fed a little over half-way through Four Section Chuck 

the work. The third, or tap drill, com- --------—--- -----| 

pletes the hole ready for tapping, which . 

operation is accomplished with the fourth t 

and fifth spindles. The fourth spindle \ 

carries a roughing tap and the fifth a _| \ Center Line of Chuck 

finishing tap. \ ee 














OPERATIONS OF A RADIUS ROD BRACKET : 
This cast bracket is seen at B, Fig. 1. Fic. 3. First OPERATION ON CLUTCH FORKS 











Sectional_Box Chuck Sectional Face Plate Chuck for 6 Spindle Double Head Machine 
for 4 Spindle Single Head Machine for 4Spindle Single Head Machine Amertean Machinist 
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Fic. 2. TurrReET CHUCKS AND FACEPLATE FOR PRENTICE AUTOMATIC TURRET MACHINES 


It is required to drill and ream a 34-inch rt "| ( y 

hole through the body of the bracket, and 

drill and tap the mouth of the hole and ' ams. pa 

form a spherical seat 1 inch in diameter it | 77, : ¢ =r, \ 

in the opposite end. The first operation ; \ a 

is performed with the tools in Figs. 9 and d Wort] y y worn) j \ "9 

10. The work is held in fixtures on a < 7 = . ae ae bs 

five-section chuck, the piece being drawn 4 ig 

back to its seat in the fixture by a clamp 4 1 lt J <4, 

g and a wedge-shaped spring plunger A. ] a aed ii 

The clamp g is drawn backward agaiast aiiaiatea 

the work by an eccentric plug i having a 

squared end for a wrench. The two T Poe gf 

springs plugs at the back of the clamp é / Work at p—\ a 

force the latter forward to release the Pa NN Ti =) WN i 2 =) 

work when the eccentric plug is turned to ic te | wy, - : 

the proper position. pal 8 Z KAS 
The hole is cored in the casting, and ) Fixture er 

the first tool, as indicated in Fig. 10, ; . 7 





simply forces off the end and chamfers 
the corner sufficiently for a three-lip drill Four Section Chuck 
which follows. This drill is put half way | 
through and followed by a similar drill, 

which roughs the hole the entire length, ; | 
after which a four-flute spiral reamer is | | Ceuter Line of Chuck % 

passed through. As each drill feeds only el 

half way through the work no time is lost . 

in attempting to have one tool cover a / American Machinist 
distance twice as great as that of the Fic. 5. SECOND OPERATION ON CLUTCH ForRK 
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preceding or following tool. In the case 
of the reamer a feeding lever at the back a4 nl 
is employed, which when operated by the i Work 
cam beneath, advances the reamer twice Pe (= 
as rapidly as the other tools are oper- Spot Drill and tot 
ated, so that no time is lost here. —_— os | 
~j coats 
OTHER BRACKET TOOLS Chuck Face a ~ ~ 4 
The next operation on the radius rod Bea [| » HI 
is illustrated by Figs. 11 and 12. Here the eet rot d , " 
work is shown secured between two jaws .--" oe of | ni | 
which are clamped at their ends by a \ ij i _- 
ring and arranged to slide into the body =a fam ‘at [oo eed taeda + 
of the fixture, which in turn is secured to ~*~ ‘ap Af 1 
the face of the chuck. Here again a SY tt? ms | — att 
five-section chuck is employed, the tools i ew. Sy D) 
being arranged in the four spindles as il- 4-—- a : 
lustrated in Fig. 12. First the box tool is wg \ Si ne ee OS 
run onto the end of the projecting nose \ \ = ee 
of the piece and a roughing drill con- a ’ |® Sees 
tained in the holder in this tool is run into te \ | if i 
the cored casting. The second drill en- frome SEN? eer === 
larges the end of the hole for tapping and j Hl soo \ h | r 
roughs the spherical seat at the bottom. poe ‘oe coo 
The third drill is a half- or D-drill, which a “ds hia [" 
as shown finished the bottom of the hole Marre 4 u 
to a truly hemispherical surface. The Me 
fourth spindle carries the tap, completing Five Sectiou/Chuck \ 
the series of operations on this piece. The r 
arrangement of the cutters and back rests / 
in the box tool is indicated in the en- m 
graving. Further reference to this type { Seater Eine 6 Saeet E 
of tool will be made at another point in /* \ "7 
this article. ican M 
[The machine was originally designed Fic. 9. First OPERATION ON RAbDIUS-ROD BRACKET 
a ‘wees for brass work and is largely used in the 
| manufacture of plumbers’ and gas fitters’ 
supplies, such as compression bibbs, 
! valves, etc. In finishing such pieces as 
nuts of various kinds a double head ma- 
| | chine is used and one piece in each side 
— —-~| of each section of the chuck is inserted. 
Ed. ( fa ~ \ 
a OPERATIONS ON A STEERING KNUCKLE 
Se ee [SA as ae 
itty ’) ics) y | Still anothe r automobile part is illus- 
Lids — a Fa 1 trated at D, Fig. 1, and a view of the 
min holding fixture on the turret machine 
T> " — = chuck is shown in Fig. 14. The shank 
* - \ of the piece is turned and threaded be- 
P —\ fore being placed in this fixture, in which 
> a (( }j the hole through the body must be drilled 
am i Se and then counterbored from each end 
/ poe be Be : ‘ : 7 
( ; J the through hole having a diameter of 34 
‘ili rt } 7 , inch, while the ends are enlarged to 76 
a A , 
in \ ts ry inch. 
WV | LA | \ The work is dropped into the inclined 
ime’ Jers fixture, Fig. 14, and secured by two 
4 \ if )) springing clamps m and n. There are 
siti Ste Nyon TF N= 4 four of these fixtures on the chuck and a 
' | ONeE4Y L—4 double-head machine being used, there 
/ are three spindles at each side of the work. 
The first pair of tool spindles carry 
! \ spotting drills for spotting both ends of 
— +— TG i Ge = the body of the drop-forged knuckle. The 
/ \ (a YS : second spindles carry 34-inch drills, after 
we al \\ —4/ which 7¢-inch spiral fluted chucking drills 
| ~ p= d are run in to enlarge the holes. 
| a : ‘ MACHINING Die BLANKS 
FIG. 8 
American Machinist At E, Fig. 1, a pair of blanks will be 


Fic. 7. THIRD OPERATION ON CLUTCH FORKS noticed which when finished will be used 
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SECOND OPERATION ON RADIUS-ROD BRACKET 


r and reaming it taper prior to 
One of the holding fixtures 
for this job is illustrated in Fig. 15. 


for pipe-thread dies. The operations on 


chines consist in drilling the large hole at 


‘as | 
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little explanation is required. The work 
as machined on top and bottom and edges 
is placed upon an adjustable block in the 
fixture and clamped by the means in- 
dicated. Two headless screws at the 
ends locate the work endwise and in set- 
ting the fixture for a given job the lower 
block may be slid either to right or left 
to adjust it vertically for centering the 
blank properly. The inclined slots and 
the corresponding tongues on the move- 
able member give all the range of ad- 
justment necessary. The fixtures are 
provided with round shanks and as will 
be noticed are secured to a face plate 
instead of a chuck. Five of them are 
mounted*upon the face plate and a four- 
spindle single-head machine employed for 
the work. 

First a drill is run through, leaving a 
little stock to be removed with a single- 
point tool in the second spindle, after 
which a roughing reamer in the third 
spindle reams the taper hole approxi- 
mately to size and the finishing reamer in 
the fourth spindle completes the work. 


AN INDEXING FIXTURE ON AN INDEXING 
CHUCK 


In Fig. 16 is represented an indexing 
fixture for carrying a piece similar in 
general form to the part illustrated at F, 
Fig. 1. Referring to Fig. 16 it will be 
noticed that the holding fixtures are 
mounted upon a four-section chuck for 
a double-head machine and the work 
after each pair of spindles have been ad- 








ing/Knuckle 


} vA i) 
kigm fo WLLUeUUUNS 
—_—_—i, 
























Five Section Face Plate 








FOR BORING STEERING KNUCKLES 











ape ee ee we oe ae = 





\ 
ne of “Face Plate 





merican Machinist 


2 FIXTURE FOR BORING Pire-pie BLANKS 


















york 
iges 
the 
in- 
the 
set- 
wer 
left 
the 
and 
ve- 
ad- 
are 
vill 
ate 


ur- 
for 





March 3, 1910. 


vanced to drill opposite holes through the 
periphery is indexed on its fixture and 
the chuck then indexed also, to bring the 
work into position for the machining of 
other holes by the next pair of spindles. 


OPERATIONS ON Door CHECKS 


In Fig. 17 a door-check body is il- 
lustrated at G and the fixtures for hold- 
ing this piece while machining in the 
turret machine are illustrated in Fig. 18. 
The first operation consists in facing and 
turning end A and drilling and tapping 
the hole inside for the stuffing box; the 
fixtures, of which there are five, are 
shown attached to the face plate in cor- 
rect position for accomplishing this first 
operation. The fixtures are rectangular, 
box-like affairs, having a series of screws 
upon the points of which the casting rests 
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Fic. 16. AN INDEXING FIXTURE ON CHUCK FOR DRILLING AND TAPPING GAS 
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securely, while the clamping is done by a 
swinging leaf o which is forced forward 
by set screw p. Leaf o has sufficient 
freedom in the fixture so that when screw 
p is run back the leaf will swing open 
wide enough to allow the work to be 
readily removed. 

This type of fixture is so designed that 
after the first operation has been per- 
formed on the entire lot of pieces the 
fixtures may be turned over on end q 
to bring the work into position for the 
second operation, which consists in fac- 
ing, reaming and tapping end B. 

All operations on these turret machines 
are performed while the chuck or face 
plate is held rigidly with an indexing sur- 
face on its periphery in contact with a 
supporting bracket on the front of the 
machine bed. This index face is seen in 
different views in this article, and a spe- 
cial form of support is illustrated at r in 
Fig. 18. 


SECOND OPERATION ON AN AIR BRAKE 
Cock 


The casting at H, Fig. 17, is an air- 
brake cock in which the taper hole has 
been finished before the piece is placed 
in the turret machine, where the end 
must be faced and the hole outside the 
taper must be bored out and tapped for 
the cap. Fig. 19 represents a face plate 
for a four-spindle single-head machine 
carrying five fixtures for holding these 
castings. The holders consist merely of 
taper plugs adapted to fit the finished 


holes in the work and having a shank 
to fit the hole in the face plate. At one 
side of the cylindrical shank an eccentric 
stud takes a bearing, and when this stud 
or plug is turned to secure the work the 
eccentric portion draws the taper holding 
plug back tightly and brings the casting 
firmly against the face plate. When the 
eccentric is turned in the other direction 
the work and plug may be withdrawn en- 
tirely from the face plate, the plug 





DoorR-CHECK AND AIR-BRAKE COCK BobDIES FINISHED ON TURRET MACHINES 


slipped out of the casting, dropped into 
another piece and secured again in the 
face plate. As with all the holding fix- 
tures used on these machines, the ar- 
rangement is such that the operator has 
amnle time to remove the work and put 
in a fresh piece, without stopping the 
machine. In fact he will attend to a bat- 
tery of, say, four machines, which can 
be so timed that he can walk from one 
to another, removing finished pieces and 
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putting in new blanks, without the nec- 
essity of stopping any machine and with- 
out any section of chuck or face plate 
being presented empty to the cutting tools. 
FINISHING FORGED BOLTS 

A method of handling forged bolts or 
illustrated in Fig. 20. This 
drawing shows the piece gripped by the 
hexagon head in a chuck having three 
serrated jaws closed by independent 
screws, while the body is turned and the 
blank faced under the head. Before run- 
ning on the threading die the neck is cut 
at the end of the portion to be threaded 
and for this operation the outer end of 
the piece is carried in a revolving steady 
rest which as shown is provided with a 
ball thrust bearing. The necking down 
tool is a cross-feeding device, which our 
readers will recognize as a tool used 
quite extensively on the Prentice ma- 
chines. The tool is carried in a slide s, 
which is fed laterally to the work by a 
cam or wedge-shaped piece, which when 
advanced longitudinally produces the 


screws is 


cross motion of the tool holder. The 
four operations on the work are then 
rough turning, finish turning, necking 


down for the thread, cutting the thread. 

The face plate carries five of these hold- 

ing devices or chucks, and the machine 

has a single head with four spindles. 
Box TOOLS 


Reference has already been made to 
the form of box tool commonly used on 
this make of turret machines. Fig. 21 il- 
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lustrates one of the latest designs of this 
tool, and the general construction is also 
clearly shown in Fig. 22. One or more 
cutting tools may be used, as required. 
While the head is of a cylindrical form, 
this is cut out from the end nearly back 
to the shank, upon opposite sides, so that 
there is ample opportunity for all chips 
to fall clear of the tools and so avoid 
clogging. 








The Swedish government is experi- 
menting on the use of peat fuel for the 
state railways. On the Wexié Light Rail- 
way peat has been used for five years 
without necessitating any change in the 
furnaces of the locomotives. It has re- 


sulted that a mixture of equal parts by 
weight of peat and coal, or of two baskets 
of peat to one of coal, answers best. 
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PRENTICE Box TOOL 







CONSTRUCTION OF PRENTICE Box TOOL 
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A Rolling Mili and a Little History 2y P. S. Locke 








During a recent trip through a few of 
the western States I met a legal friend 
in one of the cities visited and was asked 
to look over a_ re-rolling mill, which 
owing to a triple failure had in some way 
gotten into his hands to straighten out. 

The mill had been laid out, possibly 
by an undertaker, for it was a corpse 
when I saw it. Hadn’t been run for over 
a year. Not being able to answer many 
of my questions relating to the operation 
of the plant, my friend called on Tom, 
who had during the last struggle, been 
a time-keeper and knew something of 
the running conditions. 


THE MILL AND THE MAN FROM “AROUND 
PITTSBURG” 


It was started by some of the local 
people, who had listened to the siren 
voice of a man, name forgotten, who 
trailed in claiming to be from “around 
Pittsburg” and was overflowing with tales 
of the millionaires of that “neck-of-the- 
woods.” Stock was quickly taken up, 
machinery was bought, including a 
whistle that carried the key-note of 
prosperity to the city’s limits on all sides. 

The Pittsburg man was better versed 
in stories of getting rich quick than run- 
ning a plant, judging by his arrange- 
ment of the machinery, etc. A_ side- 
track from the local railroad yan in on 
the left side. Here they received their 
coal and scrap and loaded up for ship- 
ment. Ranging along the track, without 
any particular regard to order or avail- 
ability, were several good-sized shears, 
scrap bins, sorting tables, and coal bins. 
The boilers, whether by accident or mal- 
ice aforethought, were right next the coal 
bins. The engines were as near the boilers 
as circumstances would permit and gave 
evidence of some skill in their placing. 

At this point start in methods that are 
not considered in the efflciency class. The 
rolls were placed at right angles to the 
side-track and with the long way of the 
building. The furnaces were on the op- 
posite side of the building away from the 
side-track—ali material and coal had to be 
carried over in wheelbarrows and trucks 
across the floor of the mill. The rolls 
were never stopped to suit the conven- 
ience of this procedure, so naturally the 
men, with never a recorded protest as far 
as I could learn, waited with stoical pa- 
tience and the solace of a pipe, until oppor- 
tunity opened the way for them to proceed. 
Tom’s bit of history at this point revealed 
the fact that generally about 15 men at 
$1.75 per day were kept busy (?) at this 
work. Tom was asked if any other meth- 
ods were ever considered. “Yes, sir, one 
of them overhead carriers was talked 
about but they thought it cost too much.” 

The finished product was stored on the 
same side of the building as the furnaces 


and had to be carried around the end of 
the building to load onto the cars. 

The cutting shears, as mentioned be- 
fore, were seemingly located wherever it 
was easiest to unload them, making long 
lengths of shafting and many belts, most 
of these without any covering to protect 
them from the weather also increasing 
the distance that had to be covered to 
reach the furnaces. 

Tom informed me that the Pittsburg 
man was connected in some way with 
the firm from whom they bought their 
scrap and his brother, or cousin, was 
agent for most of the machinery installed. 

Two years’ operation started an epi- 
demic of insomnia among the bank of- 
ficials and brought on the resignation of 
the man from “around Pittsburg” and 
the closing up of the mill for a period 
of a year or more. 


THE MILL AND THE BANKER’S NEPHEW 

At length local pride and public spirit 
became offended at seeing the great in- 
dustry of the city idling away its time. 
A reorganization was brought about; 
money was again forthcoming—but no 
more from “around Pittsburgher.” One 
of the largest subscribers for the new 
company had a nephew, recently gradu- 
ated from a nearby technical school. He 
was made superintendent of the mill. A 
former resident of the city, who had 
boldly gone forth to face the world and 
at one time during his absence had held 
a minor position in a steel plant, was 
made general manager. The superinten- 
dent, primed with a college education and 
backed by his uncle, would brook no in- 
terference from the general manager. 
The latter, probably having learned to 
nurse a job during his journeying 
around, moved the office to one of the 
city’s big new blocks where he could 
reign supreme, leaving the nephew to 
enjoy his suburban surroundings. A 
year and a half under this new manage- 
ment (so-called) again opened the eyes 
of the leading citizens and bankers and 
once more the mill took a vacation. 


THE MILL AND THE LESSEE 

Next a lease was signed with an out- 
side party and arrangements made with 
the banks to cover some new machinery 
needed, there being enough capital avail- 
able for running expenses. One of the 
new machines, designed by the lessee 
was a “portable saw” to be used to help 
out the shears and make lengths exactly 
suited to customers’ requirements. A 75- 
horsepower motor and saw were mounted 
on a truck with wide-tired small wheels, 
requiring three horses to move it from 
place to place—horses could be had at 
any time, if there wasn’t a funeral in 
town, from a livery stable about half a 
mile away. This new machine was very 


energetic—over 80 tons of odd lengths 
that evidently never came within the 
range of customers needs being on hand 
yet. One of the saws broke, nearly kill- 
ing two men and knocking out one of the 
posts carrying the main line shaft, which 
ended its career. Some of the other im- 
provements made by the lessee were 
along good lines, using motors for shears 
and saws, doing away with long lengths 
of shafting, belts, etc. 

A little less than a year exhausted the 
running expense funds. The banks hav- 
ing already done their share, remember- 
ing former sleepless nights and not see- 
ing any effective way of using the “new 
machinery” in their regular banking rou- 
tine again made it necessary to close up 
the mill, which for some time had ceased 
to be the pride of the city, except when 
spoken of to strangers. 

There was little that could be done to 
help the situation that faced my legal 
friend other than suggest the sweetening 
up, as much as possible, the losses his 
clients had to swallow. 

It is one of the lamentable facts of 
business life, that such proceedings as 
the one given have a tendency to make 
capital, naturally timid from the start, 
more and more afraid of industrial ven- 
tures and this is not limited to the new- 
er localities. It further emphasizes that 
absolutely essential combination—brains, 
experience and capital—if success is to 
be achieved. 








In a paper dealing with lubrication and 
lubricants, presented before the American 
Society of Mechanical Engineers, it is 
Stated that the value of viscosity as a 
distinguishing property of lubricating 
oil is recognized by all who have given 
attention to the subject but all are not 
agreed as to the extent of its practical 
reliability. Archbutt suggests that the 
quality of oiliness or greasiness is nearly 
of as much importance as viscosity. Al- 
though there is no precise method where- 
by oiliness can be determined, it is not 
difficult to recognize it nor to distinguish 
the marked differences in this respect 
shown by different oils and greases. Arch- 
butt calls attention to the fact that at 
very low speeds the friction of a cylin- 
drical journal should be proportional to 
the viscosity of the oil; but at higher 
speeds, and consequently increased tem- 
peratures, the relation of friction to speed 
ceases; the viscosity is diminished with a 
corresponding change in the carrying 
power of the journal. While fully ap- 
preciating the value of the information 
to be obtained by chemical analysis, 
Archbutt insists that the oiliness of a 
lubricant is of especial importance under 
heavy loads and high speeds. 
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An Effective Process for Burning Fuel Oil 








This process developed by the Gilbert 
& Barker Manufacturing Company, 
Springfield Mass., while well known to 
many users, has, I understand, never been 
made the subject of an article in any 
trade or other journal. The fieid of its 
usefulness is so large and increasing so 
rapidly that I cannot cover all the details 
but will give examples of appliances of 
interest to readers of the AMERICAN Ma- 
CHINIST and data comparing it with other 
fuels. 

Fuel oil is the residuum left after all 
the other higher priced products such as 
kerosene, naphtha, gasolene, vaseline, 
etc., have been extracted from the crude 
oil as it comes from the oil wells. 

Fig. 1 shows the original plant in- 
stalled at the General Electric Company’s 
works at Pittsfield, Mass., but which has 
since been considerably enlarged. 

The air compressor and oil pump are 
in the center of the halftone and at the 
back. From left to right the appliances 
shown are; a large die and pack hard- 
ening furnace; next it is a smaller die- 
hardening furnace and to its right a fur- 
nace for treating high-speed steel. In 
the center and to the front in the half- 
tone furnace for general work and 


is a 


storage tanks vary from a single tank 
with a capacity of a few barrels to bat- 
teries of tanks each of which has a ca- 
pacity of 10,000 gallons or more. From 
the top of the tank runs the filling pipe, 
a gage pipe for ascertaining at any time 
the quantity of oil on hand; a pump pipe 
to the bottom of the tank for removing 
water or sediment and a vent pipe. Un- 
der ground, and close to where the vent 

















Fic. 2. Low-PRESSURE BURNER 

pipe joins the storage tank, is a fire ar- 
rester which effectually prevents the con- 
tents of the tank from taking fire should 
the surrounding buildings burn and the 
vent pipe be broken off. The fire arrester 
consists of a series of perforated plates 
one above the other and their action is 


to the various burners. A rotary oil pump 
is driven by sprockets and chain from the 
rotary air-compressor shaft and draws the 
oil from the storage tank and any excess 
is returned by gravity to the tank, after 
passing a relief valve on the oil service 
pipe. The oil is maintained in the system 
at a pressure of 5 pounds. 

This belting of the oil pump to the 
air pump is a clever and efficient way of 
overcoming what might otherwise be a 
source of serious danger. For should the 
air-pump belt break and it be thrown out 
of commission, the oil sup>ly pump stops 
simultaneously, preventing any flooding 
of unatomized oil to the heated furnaces 
and possible injury to plant or operators. 
This method has been commended by the 
fire underwriters. 

By means of an automatic valve any 
oil remaining in the system when shut 
down drains back to the storage tank. 


THE BURNER 


Fig. 2 shows the burner in part section. 
The oil at 5 pounds pressure enters 
through the pipe A and its quantity is 
controlled by the valve C. The air enters 
through B at a pressure of 2 pounds. 
The nozzle consists of two main parts— 
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beside it an oil tempering bath. To the 
right are three cylindrical furnaces such 
as are used for lead and cyanide harden- 
ing. 
A TYPICAL PLANT 

The storage tank is situated outside of 
the building in any convenient place and 
is buried below the surface of the ground 
to avoid fire risks. The sizes of these 
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THE GENERAI 


similar to that of the well known Davy 
safety lamp used by miners. 

Within the building is the rotary air 
cempressor A which is placed at any 
point where it can be conveniently belted 
to the shafting. It is equipped with a 
receiver B, provided with a safety valve. 
In this receiver the air is maintained un- 
der a working pressure of about 2 pounds. 
From the receiver the air is led by pipes 
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E through which the fuel oil passes, and 
the sleeve F, whose position controls the 
quantity of air supplied. The rear end of 
F is threaded to fit the screw J, and its 
position is altered at will by means of the 
handwheel D and the gear and pinion G 
and H. As the sleeve F approaches the 
cone on E the quantity of air admitted to 
the burner is reduced but the velocity is 
maintained. The oil and air emerge 
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from the burner in a spray so fine that it 
resembles fog, is practically a gas and 
burns without dirt, smoke or ashes. 


REGARDING ECONOMY 


The question of the economy of fuel 
oil over coal or gas is a question of the 
relative costs of these fuels at a given 
point and also of the type of furnace in 
which the fuel is to be burnt. Taking a 
ton of coal as a fixed unit there are 
cases where 50 gallons of fuel oil will 
equal one ton of coal; again there are in- 
stances where it has taken as much as 
213 gallons of oil to do the work of a 
ton of coal. A fair estimate would place 
100 gallons of fuel oil as the equivalent 
of a ton of coal. 

Fuel oil sells for from 234 to 3 cents 
per gallon in the East. The price of coal 
is only too well known to all who have 
to pay coal bills. 

In the average forge 100 gallons of 
oil would equal a ton of coal and at the 
higher rate of cost this would be equiva- 
ient to coal at $3 per ton, a price at 
which, it is safe to say, no coal can be 
bought in the East. Further, if one adds 
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to the first cost of the coal its handling, 
dirt and inconvenience, the lack of steady 
heat, the removal of the ashes and the 
ohter annoyances attendant upon its use, 
even at greater first cost fuel oil would 
be the more desirable. 
A Few SPECIFIC INSTANCES 

In one large shop in Massachusetts 
where textile spindles are made, they 
have a number of fuel-oil furnaces which 
replace coke-fired furnaces. Formerly, 
each one of these furnaces burned 31 
cents worth of coke in a 9-hour day. 
Each forge man had a helper whose pay 
was Sl per day. The intermittent heat 
of a coke or coal fire is well known so I 
merely call attention to it. These coke 
furnaces, costing for fuel and helper, 
$1.30 per day, and giving irregular heat, 
were replaced by fuel-oil furnaces, which 
give a steady heat at all times, require 
no helper to nurse them and use only 
four gallons of fuel oil, costing 12 cents 
per 9-hour day, a clear saving in working 
expenses of $1.19 per day. 

In another plant, also in Massachusetts, 
they were using city gas at $1.40 per 
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1000 feet. They had 36 gas burners, 
each using 140 feet per hour. A trial 
fuel-oil plant was erected and it was 
found that 0.6 gallon fuel oil would 
give the same results as 140 feet of city 
gas, these costing 1.8 cents and 19.6 
cents, respectnvely. These are not iso- 
lated cases, but everyday practice. If I 
were to give some of the figures I have 
no one would believe me. 


THE EFFECT OF THE FUEL-OIL HEAT 
ON STEEL 


The heat from fuel oil properly applied 
in an efficient furnace does not affect 
steel as does direct contact with burning 
coal containing, as it does, more or less 
sulphur and other impurities. If the air 
is properly regulated there will be prac- 
tically no scale and even when scale is 
formed it seems to be of a different char- 
acter from that formed by a coal fire as 
it is not so destructive to the dies. One 
large firm making drop forgings asserts 
that the saving in die repairs, formerly 
attributable to scale formed by coal fires, 
amounts to.several dollars a day. 
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As a general proposition I should ex- 
pect to be mobbed if I attended a conven- 
tion of school teachers, but I happened 
over in Worcester the other day when 
Mr. Draper, Commissioner of Education 
of the State of New York, spoke before 
such a gathering on the subject of In- 
dustrial Education. What Mr. Draper 
had to say was so much in line with what 
has been said many times in the columns 
of the AMERICAN MACHIN!ST that a very 
brief review will suffice. The remarkable 
thing is that public opinion, and school 
teachers’ opinion has been so changed in 
the past few years. If Mr. Draper had 
said these things even five years ago, and 
gotten off the platform with the same 
amount of hair that he brought on, it 
would have been a marvel. 

The radical statements from a Worces- 
ter point of view were these: The im- 
perative needs of the shop for skilled 
workers has led a few shops and a few 
philanthropists to start isolated schools 
for the teaching of trades. The effort 
has been so spasmodic and disconcerted 
that the net result is zero. 

Manual training has gone around the 
real question, and has played on the mis- 
guided ambitions of youth. It would 
avoid the smut and grime which comes 
from the handling of tools and machin- 
ery. It has been handled entirely by 
theorists rather than the mechanically 
skilful. 

The trades themselves have become 
more and more incapable of training 


children, and the children have been told 
day in and day out, by implication at 
least, that unless they earned their way 
by brain work rather than hand work 
they would miss the goal to which all 
American children should turn. 

The schools have been submerged in 
educational theory which seems better 
suited to some other world than to this. 
It has anticipated the aéroplane, and 
while heavier-than-air it has flown among 
the clouds. 

The tendencies of the people as a 
whole are democratic. Everyone must 
have the same chance whether in the di- 
rection of the intellectual, professional, 
cultural or industrial. The little of in- 
dustrial training that has hitherto ap- 
peared in our schools has been, when 
brought to light, merely preparatory to 
college work, not an end in itself. It 
has discriminated against the people who 
work with their hands in spite of the 
fact that the children of the latter con- 
stitute by far the larger part of their 
pupils. 

Experience has shown that manual 
training school teachers, without actual 
trade experience do not and cannot suc- 
cessfully solve this great problem, and 
that progress will be necessarily slow as 
new teachers must be provided, a new 
set of text books will have to be writ- 
ten, and the subjects will have to be 
taught in a sympathetic and systematic 
manner. 

Hurrah for Mr. Draper! The whole 


bunch of school ma’ams, male and 
female alike, had to sit and hear him 
out. 








Training Apprentices in 
New Haven 


The manufacturers of New Haven, 
Conn., and the Chamber of Commerce of 
that city, are endeavoring to make a prac- 
tical trade school out of the Boardman 
Manual Training School for the training 
of apprentices in the various lines of in- 
dustry to be found in that vicinity. There 
seems to be an awakening to the realiza- 
tion that in order to have skilled mechan- 
ics it is necessary to train the appren- 
tices, and as the school mentioned has 
been established for a long time, it ought 
to prove a valuable foundation for this 
work. 








Of 8 million dollars’ worth of auto- 
mobiles exported from the United States 
in 1909, 75, million went to foreign coun- 
tries and S880,780 to its noncontiguous 
territories. Of the exports to foreign 
countries, nearly 2 million dollars’ 
worth went to British North America, 2 
million to the United Kingdom, $846,136 
to France, $494,238 to Mexico, $337,414 
to the West Indies and Bermuda, $303,- 
452 to British Australasia, $240,453 to 
South America, 5224,068 to Italy, $181,- 
087 to Germany, and $209,731 to various 
countries of Asia and Oceania. 
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Division of Work and 
Fixing Responsibility 
the Main Features 

















The firm of Herbert Morris & Bastert, 
Ltd.. Empress Works, Loughborough, 
England, are well known as specialists 
in crane work, both hand and electric. At 
present they employ more than 500 men, 
and a further 50 are employed outside 
in erecting their various productions. 
This represents the growth of about 10 
years, for although the firm was actually 
in existence some 14 years before that, it 
was in a comparatively small way in 
Sheffield. The foundation of the busi- 
ness was their worm-gear pulley-block, 
and natural developments have led by 
various stages to the production of hand 
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deal, but rather with some features of 
the cost and drawing-office system. 





Two SEPARATE DRAWING OFFICES 


For the 
practically 


preparation of drawings, two 
separate offices have been 
organized, one for electric, the other for 
hand cranes. The electric drawing office 
has its own staff with chief engineer who 
is responsible for the designs. The hand- 
crane section is controlled by a head who 
has two assistants; one responsible 
for current orders, while the other looks 
after standardizing, new designs, etc., 
and keeps the organization uptodate. In 
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Form A. CURRENT ORDER INSTRUCTION SHEET FROM DRAWING OFFICE 
cranes and electric cranes up to 100 the following we are chiefly concerned 
tons capacity. with this office, which, as already noted, 
One comparatively recent introduction is worked in two portions. 
is an electric crane which is intended 


for small shops or bays where something 
quicker than a hand crane is wanted, but 
where a high-priced, fully equipped elec- 
tric crane would hardly pay its way. The 
lift only is electric, the traveling motions 
being by hand on ball or roller bearings, 
for it will be found that waste of time with 
hand operation is not so much in bringing 
the crane into position as in raising or 
lowering the job. The idea is that the 
fitters can be given a crane for their own 
use, the motions being controllable from 
the floor, so that the men help themselves 
as required without laborers and without 
a crane driver. In the present article, 
however, it is not the production side 
of the concern with which we wish to 


VERBAL ORDERS ARE AVOIDED 


Throughout the organization the idea is 
to avoid verbal orders or directions. In 
fact they possess no sort of authority. 
Thus all instructions for current orders 
come up to the drawing office in the 
shape of a form A from the general 
office giving full particulars of the order, 
and such details as maximum dimensions 
to meet freight considerations, directions 
as to the erection of the job, details as 
to material already appropriated or to 
be ordered—everything being set out in 
tabular form, together with special in- 
structions as to parts to be particularly 
noted on drawings, so that all such mat- 
ters can readily be picked out by the 











person concerned. This instruction sheet 
is then handed over to the current-order 
assistant, who gives out the work accord- 
ing to his judgment, the whole of the 
drawings being made by men under his 
supervision. The drawings, after being 
checked (there being a checker to each 
department), are, of course, traced. The 
tracing is also checked and handed over 











Signed 
Order passed .....- — 


printing 
print B --- -------< 
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ForM B. ORDER BLANK FOR PRINT FROM 
A TRACING 


Passed for 


to the assistant for examination again, 
and finally brought to the head of the 
department for passing. As far as is 
possible both drawing and tracing are 
checked by the same man. The tracings 
form the permanent record, the draw- 
ings, made in pencil only, being de- 
stroyed as soon as traced. 

To get a print from any tracing a 
special order Form B is used, which has 
to be signed by the head of the depart- 
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ForM C. BLANK USED TO INDICATE 
DEPARTMENT REQUIRING PRINT 


ment, the same form is used, and in any 
case it comes to the drawing office to be 
passed by the chief draftsman. When the 
tracing has been finally checked as cor- 
rect, a card is made out, this card being 
filled in from the order form, so that it 
becomes an instruction to the printers, 
who return it with the print. No such 
print is made unless the order bears the 
signature of the head of the department, 
and an order cannot be made out for 
printing until the tracing itself has been 
finally passed. 

The order Form C_ shows the depart- 
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ment for which the print is to be pre- 
pared. The card is sent with the trac- 
ing to the printer, who returns it with 
the print, having previously signed the 
card. Then, when the print has been 
passed by the drawing office, it is for- 
warded with the card to the person order- 
ing, being recorded in the print-record 
book on the way. A receipt for the 
print is taken on the same card, which 
is then returned to the drawing office. 
An order card is made for each print and 
thus gives the whole history of that print. 
The print-record book is examined every 
morning, so that if for any reason the 
card is not returned at the right time the 
cause can be discovered. Instructions 
for standard work are typewritten from 
the general office and passed to the other 
assistant, to go through much the same 
routine. The head of the drawing office 
has a box of cards which are divided into 
jobs in hand, jobs stopped or hung up, 
and unallotted. To see how the work 
is progressing he goes through all these 
cards at least once a day and notes daily 
on each card the condition of the job. 


CARD INDEX FOR TRACINGS 
The card index system is used for all 


Drawing Office TIME CARD. 
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Form D. DRAWING OFFICE TIME CARD 


drawings, or rather tracings, which, as 
stated, form the permanent record. The 
index is in three sections—numerical, 
classified, and correspondence numbers 
of customers. The standard drawings, 
which are known as “E”-sheets (quite 
a feature of the office), consist of a 
boiling-down of all standards. All 
drawings are of standard size, each dif- 
ferent size being denoted by a letter; the 
L size, 20'+x15 inches, being as far as 
possible used for general work. The 
others are multiples or sub-multiples of 
this, and the E-sheets are the smallest 
size used. In this size one sheet is 
devoted to each detail and gives dimen- 
sions for all sizes of that detail. It is 
the method of the firm, as soon as any 
given line has been standardized, to split 
the details into E-sheets. Being for pur- 
poses of record and office use, these are 
not put through the ordinary index sys- 
tem, but are arranged alphabetically ac- 
cording to the name of the detail. 

A specification book contains a full list 
and particulars of parts for any given 
complete machine. Other E-sheets con- 
tain tables of information, diagrams and 
charts. Each draftsman has a copy of 
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those E-sheets that he is likely to re- 
quire daily. In the classification index 
the drawers are divided into the different 
manufactures of the firm, as cranes, 
trolleys, runways, blocks, etc. In the 
correspondence index each firm is known 
by a number being given on all sheets 
of instructions. Each index card shows 
all drawings made to jobs ordered by the 
firm whose correspondence number it 
bears, so that if, for example, an addi- 
tional order be received from any firm, 
the number of that firm can be looked up 
and the drawings found immediately. 


THE PATTERN INDEX 


In addition to the drawings index there 
is a pattern index, which is classified 
according to the name of the article. Uf 
necessary, the card also bears a sketch, 
to enable the pattern to be the easier 
traced by the draftsman. All patterns 
have numbers and whenever a pattern 
is altered it is given a different number. 
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ly. In addition, columns on the card in- 
dicate inspection or supervision and time 
spent thereon by the head draftsman. 
The drawings supplied to the shops are 
prints. Standard drawings are pasted 
to boards and varnished. Drawings of 
special work are simply pinned. Pressed 
boards are used, without battens of 
course, so that they can be placed to- 
gether without damage to one another. 

The blueprint room has the usual elec- 
tric printing frames, washing baths and 
so on, the hot water pipes which heat the 
office being duplicated in the drying de- 
partment, so that prints may be dried 
quickly in the winter. 


THE CALCULATION SHEET 


Another detail worthy of mention is 
the drawing office calculation’ sheet, 
which measures about 12x9 inches. At 
the top the correspondence number of 
the customer, the order number, the 
name of the draftsman, the job, and the 


oi oa I 7909, 
Corres. No, 
I a 
The following Drawings are sent herewith: 

General Arrangement for Customer’s Approval.- 

General Arrangement and Details for Shop 

Drawings for Pattern Shop 

Notes:- 
Form E. BLANK ACCOMPANYING PRINTS WHEN SENT TO COMMERCIAL OFFIC! 


Pattern numbers, in all cases, appear on 
the casting. The original pattern card 
records the change of number and the 
number it has been changed to. 

To look after this system there is an 
index clerk who is assisted by two lads. 
These lads are usually taken fresh from 
school and kept about six months on this 
sort of work; that is, in attending to 
office requisites and in particular to the 
strong room where tracings, etc., are 
kept. They are then put to a drawing 
board and finally develop into draftsmen. 


DRAWING-ROOM TIME CARDS 


In the working of the @rawing office, 
each man fills in time cards Form D to 
show the work he is on and time taken. 
These cards are collected daily, looked 
over by the head of the department and 
sent to the cost department. In this way 
it is possible to know accurately the cost 
of every tracing, whether preliminary or 
otherwise, each item being kept separate- 


part of the job to which the calculation 
refers, are all shown, the remainder of 
the sheet, on which calculations are 
made, consisting of squared paper with 
14-inch squares. These calculation 
sheets, and, in fact, all documentary mat- 
ters, are filed according to the firm and 
date, and all such details relating to a 
single job are put together and kept per- 
manently. When the job is ready to be 
sent down to the commercial office, a 
special Form E accompanies it which 
gives a list of drawings, notes, etc. A 
blank is left on the top left-hand corner, 
enabling the cards belonging to the job 
to be clipped in position and yet not ob- 
scure the particulars given on the form. 


STANDARD TRACING SHEETS 


One of the most attractive features of 
the office system is formed by the stand- 
ard tracing sheets, of which four sets 
are at present in use. The system is be- 
ing developed, as it has been found to 
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save time considerably. A sample sheet, 
Form F, shown much reduced, shows that 
these tracing sheets are printed ready 
for use with a table for filling in the 
names of parts, together with their quan- 
tities, pattern numbers, symbols, and so 
while another table gives a list of 
drawings required in connection with the 
job, and yet a further table shows the 
set of men in the office who have been 


on, 


responsible for the work. 

These tracing forms are used in the 
following way: First, the draftsman has 
to set out the pencil drawing so as to 
avoid the tables. He does this easily, 
working on semi-transparent piper, with 
the tracing form below it. In this way he 
is enabled to write in pencil all the tabu- 
lar details connected with the job. The 
tracer course works in the opposite 
way, the pencil drawing being below and 
the tracing sheet above. To give an idea 
the saving of time effected by this 
system of tabular sheets, it may be stated 
that whereas the time on an average for 
making a tracing in the ordinary way 
worked out at about five hours, under the 
new system with the tabular sheets it is 
about three hours. In addition to the 
saving of time, there is the more im- 
portant fact that the same thing is found 
always in the place on different 
tracings, an advantage which the works 
manager will readily appreciate. All parts 
have a symbol, which is marked on the 
drawing for position, even if the part 
itself is not shown, the idea being that 


of 


of 


same 


nothing must be left to the imagina- 
tion of the workman. All views are set 
out to a standard form, plans, for in- 


stance, always being views looking down- 
ward on top of the job. These tracing 
sheets are also arranged so that the prints 
may be used readily for a number of 
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FOR TRACING SHOWING STANDARD PRINTED HEADINGS 


on the top the words “The firm supply 
only the parts colored.” A system of 
symbols used to indicate drilling opera- 
tions, whether in shop or on site, will 
be seen at the top of the Form F. 


purposes, margins being cut off or al- 
lowed to remain according to circum- 
stances. For instance, a general-arrange- 
ment drawing would have, in addition to 
the ordinary top margin, another one 
bearing the words ‘Red letters are erec- 
tion marks, which must be painted on 
parts in shop.” This, however, would be 
cut off if the drawing were merely a 
proposed arrangement to be submitted to 
a customer. and a regular margin would 
be left still showing, which would bear 


“PARTICULARS OF ORDER” SHEETS 


Turning to the costs system, on the 
receipt of an order, say for a hand crane, 
three “particulars of order” forms are 
filled in. The first two give every vari- 
able item which it is necessary the works 





CorREs. NO Page 1 
PARTICULARS OF ORDER FOR HAND CRANE. 
CUSTOMER’S FULL NAME AND 
FuLL ADDRESS ORDER NO 
DUE FOR DELIVERY 19 
Date Tuis SHEET MADE OUT 19 
One Ton Type Crane 
Span ft ins 
Runway to floor ft ins 
To suit rails. ins. wide Tread of tramwheels to be ins. wide. 
Joist oa x Ibs. per ft Our Sec. No. S 
it ins. long Cut from 
No. of Longitudinal shaft brackets 
One Longitudinal Shaft dia. x ft ins. long 


Cut from 
Distance available between centre of tramwheels and nearest side obstruction 


inches 
Load Chain * dia. x " long 
Hand Lifting Chain ” dia. x ” circ 
Hand Travs * dia. x ” circ. 
Hand Travelling Chain ” dia. x ” cire 


DOCUMENTS ACCOMPANYING 
1 Drawing No 
1 Drawing No 
1 Drawing No 


1 Drawing No 
1 Drawing No 
1 Drawing No 

Other information and particulars to be put on Works Copies of this Order 





Special Material Required - 


Date Ordered 





Checked 


Passed 


Received from G. O Sent to Works 


ForM G. PAGE 1 OF PARTICULARS OF ORDER 
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should note, all other details being shown 
on standard drawings. In fact, the forms 
are so drawn up that the blanks left re- 
late to the only variable parts in a crane. 
Thus special drawings are necessary only 
when standards will not come in. Form 
G is self-explanatory. 

The second sheet, Form H, consists of 
29 or 30 questions (only 10 being shown) 
which have to be answered in the com- 
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sheet eventually finds its way to the costs 
department. All parts of these cranes 
are kept in stock and only such shop 
processes are permitted as are required 
on any special parts of the particular 
crane, no other labor being allowed to be 


charged. 
Jos ORDERS 


Job orders are made out on special 





CorRES. No ; Page 2 
PARTICULARS OF ORDER FOR HAND CRANE 
NAME ORDER NO 
1. Will tram wheels and pinions clear bridge rails and their fixings? 
2. Will the crab or T.P.B. clear the longitudinal sprocket wheel? 
3. Will longitudinal sprocket wheel clear all obstructions? 
4. Has Crane to be made specially? 
5. On what account 
6. What is distance from top of rail to nearest overhead obstruction ft in 
7. What is distance required from top of rail to nearest overhead obstruction. _. ft in 


8. Has Customer approved of our general arrangement drawing? 
9. Have we made any arrangement with Customer for testing? 
10. Have we to ask Customers to advise us when goods are delivered so that we may 


send our men to erect? 


Checked 


Passed 


Form H. Pace 2 OF PARTICULARS OF ORDER 


mercial office by the man who is respon- 
sible for the order, the object being to 
deal with every contingency, commercial 
or otherwise. The third sheet, Form /7, 
is for forwarding and despatch. It is, 
in fact, sent to the forwarding depart- 
ment to determine the route, necessary 
consignment notes and labels being sent 
from the office. The two front sheets are 
sent to the specification department. This 
is used as a sort of half-way house be- 
tween the office and works, each of which 
goes to it when in difficulty or doubt. The 
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cards, the colors of which, red, white or 
blue, indicate varying degrees of urgency. 
A sample card is shown in Form Jj. It 
will be noticed that on each card details 
of piece rates and time occupied are 
given, together with a complete set of 
blanks to show the checking of the job in 
every particular. 

All the documents necessarily go first 
to the stores, where the parts are as- 
sembled from stock, or, if the parts are 
not in stock, the specification department 
has to be advised to make the necessary 
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PARTICULARS OF ORDER FOR HAND CRANE. 





NAME Orper NO......00...:- 
poe |g A ee eer eae ree ee renee Railway to:— 
Special Notes :—({For General Office use only). 
Invoice as follows:— 
One ton Type.... 
Hand Overhead Travelling Crane, ft ins. span ‘ 


Erecting Overhead Travelling Crane 
(To be invoiced separately) 


TERMS:... 


Checked 
Passed 


ForM I. PAGE 3 OF PARTICULARS OF ORDER 


works is a technical department only and 
has no dealing with customers. Con- 
ferences are, of course, held between the 
two sides, technical and commercial, so 
as to keep each properly in touch with 
the other. The duty of the specification 
man is to put the matter in form for exe- 
cution in the works, the matters being re- 
peated as required on works copies of the 
first “particulars of order” sheet, to- 
gether with any special notes on that 
sheet, while the second or questions 


order. But if any special work is really 
necessary, this has been foreseen when 
the first “particulars of order” form was 
made out. Castings wanted are ordered 
and duly recorded as to quantities, bal- 
ance, etc., any new pattern wanted being 
ordered in the same way. The pattern 
order card shows (Form K) in the top 
half the order number, pattern number, the 
drawing number, symbol number, whether 
new or altered pattern is wanted, the 
sort and quality of pattern, date when the 
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order card was issued to the shop, who 
is to be advised when the pattern is fin- 
ished; then, for the purpose of the pat- 
tern shop, the lower half of the card in- 
dicates the workman, total cost, number 
of hours worked, rate paid, job-card num- 
ber, any remarks that seem to be called 
for by the work, and the date of finish of 
pattern. 
DESPATCH SHEET 


Special despatch sheets are drawn up 
and revised at least once a week regular- 
ly by the works manager, who fixes 
dates for despatch to which the foremen 
have to work. Any jobs not definitely 
allotted as to date are put at the bottom 
and nothing is put in hand unless it is 
on the despatch sheet. Trackers are em- 


work. 7441 
































JOB ORDER. 
Dept. 
Order Ne. Machine No. 
Name Card No. 
Operation 
Article 
Pieces Rejects. Symbol Dre. Neo 
I ce Work rf 
Tot. Time work H at... per week =| __} J) J 
WORKWAN'S PROFIT Z 
——————— 
Time on each Hrs. Min. Cost each ‘. d. 
Quantity Counted by Ch’k'd, Storekeeper. 
Completed to =7} 
satisfaction Foreman 
Date of Completion 
“ ' 
TIME ON JOB. De 
DATE ON UFF riM! , 
W. Ca 
_ Posted to 


Postings Chek'd. 


0. Sheet 
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FoRM J. SPECIMEN JOB-CARD ForRM 
ployed to see that all the material re- 
aquired is forthcoming by the date, and 
from the despatch sheets the job cards 
are assorted according to operation, the 
guiding principle of the card being at 
once carried into operation. These cards 
are placed in pigeon holes formed on 
a revolving vertical cylinder, to which 
the foremen go when they want work. 
Any cards remaining in the box show 
what work remains to be done, and if 
all are removed from the box it is of 
course obvious that, as far as this depart- 
ment is concerned, at any rate, all the 
work on order is in hand. The drawings 
necessary cannot be obtained without the 
job card being shown. 
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SPECIFICATIONS AND Cost SHEETS 

The various parts or components of 
each order are entered on specification 
sheets, each in the center giving details 
of the parts, flanked on one side by 
columns to show weights and prices of 
materials, and on the other side, the op- 
erations, time worked, and cost of labor 
generally These’ specification 
eventually form the finished cost sheets, 
the labor side being worked out from the 
job cards, and are extended on the cost 
sheet. This is divided according to big 
components of the crane. Oncost bur- 
den, ascertained by a separate of 
books, has as its basis the works returns, 
the each department 
shown separately. Diagrams are 
recording about 109 different 
charges, values being ascertained month- 
ly, and the average for 12 months used 


sheets 


set 


being 
kept 
oncost 


oncost for 


on the cost sheet. Thus the total labor, 
and oncost added to the material gives 
the total cost. The sheet showing this 


is compared with the price estimated, 
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PATTERN ORDER CARD. 








ORDER No, PATT. No, DWNG. No... SYM. No.__. 
NEW or ALTERED FATTERN 

SORT and QUALITY of PATTERN 

DATE THIS CARD ISSUED TO SHOP 19 
WHEN FINISHED ADVISE Mr. 

MADE WORK by _.for€ 

IN HOURS, JOB CARD No, RATE 
REMARKS 

PATTERN FINISHED 


Form K. PATTEN ORDER CARD 

It may be mentioned that although all 
forms have to be filled, they do 
Any stand- 


these 
not act to handicap an order. 
ard crane can be got out on the same 
day that the order is received. If neces- 
sary, the system is broken, but only if 
necessary, the idea being that the system 
is made to facilitate despatch and not 
to hinder it. 


REPETITION PRINCIPLE 


The repetition principle maintains 
stocks, the average of sales being taken 
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for a period and used as a basis to de- 
termine the minimum stock to be kept. 
The stock required is calculated on a 
three months basis. Once a week the 
stock is taken, and the head storekeeper 
has to note any articles below minimum 
number. The stores keep a specification 
book which gives all the technical de- 
tails regarding parts of everything made, 
and all the information necessary to 
identify parts. Assembling sheets are also 
prepared, the whole being made out 
according to the number required to 
maintain the specified minimum stock 
In this way it is impossible to run out 
of stock without three months notice of 
the fact that stocks are diminishing be- 
ing kept before the storekeeper all the 
time. Another detail of the works is a 
standard operation book, which shows 
the operations and their sequence for 
every part made. Trackers follow the 
sheets through the various departments 
to insure that the work shall be com- 
pleted according to requirements. 

















Automobile Practice in the Chadwick Engineering Works 








The Chadwick automobiles are among 
the highest priced cars built in this coun- 
try. The cylinders are water jacketed 
but the jacket is of copper, 
and shrunk into place the molding of th 
cylinders is a comparatively simple prop- 
osition and trouble with misplaced jacket 


as screwec 


























cores is, of course, entirely absent. 

The ecvlinder shown in Fig. 1 is first Fic. 3. CAM-GEAR CAS! 
rough bored on a vertical boring mill in 
the ordinary way. Instead of seasoning leat, they are retained at this heat about 
in the usual way the cylinders are then two hours and then allowed to cool with 
heated in a wood fire to about 600 de- the fire. 
grees Centigrade equal to a good red A second roughing cut is then taken, 
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SHOWING PACKING GROOVES 

followed by a finishing cut; they are then 
finally finished by grinding. The pistons 
are ground 0.002 inch smaller than the 
cylinders. 

It will be 
is a flange surrounding the cylinder cast- 
half up. This 
seat for the copper jacket shown in Fig. 
2. The put 
over the cylinder and contracts around 
this flange. The jacket itself would, of 
course, be light make an abso- 
lutely tight joint at this point and for that 
reason a ring of steel is turned and bored 
a shrink fit and shrunk on over the cop- 


observed in Fig. 1 that there 


ing about wal) acts as a 


jacket being heated is on 


too to 

















INDER CASTING IN 


Fics. 1 AND 2. Cyl 
SHRUNK 


TH 
AND OCRI 


WED 


Fic. 4. MAGNETO ADVANCE PARTS AND 
MILLING MANDREL FOR MILLING 
SPIRAL ENDS OF PINS 
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per, binding it firmly against the flange. 
Fig. 2 shows the steel ring in place. The 
joints around the openings at the top are 
taken care of by capstan nuts. 

This concern gets all its crank shafts 
from Germany. The reason given was 
that the quality of the product was just 
as good as ours, the finish equal to the 
American and the deliveries better, while 
the price, duty paid, is about the same. 
The dimensions check up to. within 
0.00025 of the sizes ordered, the analysis 
and temper are very uniform, only about 
1 per cent. proving defective in either 
of these particulars. Formerly a test 
piece was sent with, but separate from, 
each crank shaft. This did not prove 
satisfactory, so now the test piece is a 
part of each shaft and is cut off at the 
factory and analyzed and tested for 
strength and temper. 

Fig. 3 shows one half of a cam gear 
case with a groove 'x inch wide by 5/16 
inch deep. This job is done on a Whit- 
ney hand miller with their new vertical 
attachment, the job being handled in this 
machine in a very satisfactory manner 
It will be understood that an end mill is 
used. The slot has a packing of felt 
driven into it to prevent the oil from 
working out of the case. The cam gears 
run immersed in oil. 

Fig. 4 shows the parts of the magneto 
advance, together with the jig for milling 
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THEM TO 


the pins which slide in the spiral groove 
or slot in the sleeve. Finished and un- 
finished pins are shown in front in the 
cut and the arbor has several pins in 
place in it. The arbor is mounted on the 
spiral head and an end mill shapes the 
pins as desired. I 


Fig. 5 shows an attach- 
ment, built by Brown & Sharpe to bolt to 





FOR GRINDING HARDENED CAMS IN PLACI 





AFTER KEYING 


THE SHAFT 


the table of one of their cylindrical 


grinders. ‘It is for grinding the hardened 
cams after they have been keyed in place 
on the cam shaft The pulley to the right 
operates through gears the master cams 
which in turn oscillate the part which 
carries the cam shaft. This makes a very 


Satisfactory fixture. 








A Simple Electric Light Fixture for Board 


By C. Pitts 











An entirely satisfactory electric-light 
fixture for the drawing board is found 
only in a comparatively few drawing 
rooms. The one described here can no 
doubt be improved upon, but has given 
such good satisfaction that it might in- 
By referring to the accom- 
penying sketches it will be noted that a 


tcrest others. 





light cast-iron bracket screwed to the 
drawing table carries the lamp standard 
and provides a bearing to allow the stand- 


ard to swing to right or Ieft. Over th 
vertical pipe is slipped a steel collar 
with thumb screw, 


which allows the 


standard to be raised or lowered. Ad- 
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justment in length of the _ horizontal 











HOMEMADE ELEc 


arm is accomplished by one piece of 
pipe telescoping inside of the other. 

On the lamp end of the horizontal arm, 
it will be noticed, there is a pipe cap 
drilled out to guide the small pipe con 
taining the flexible cord. The end of th 
where cord enters, being 
“Delled” out, also serves as a guide, pr 
tects the cord from chafing and acts as a 
top, preventing the small pipe from be 
ng pulled out of piace. The tee con 
necting the horizontal and vertical! 


11 


lled out on the open end to 


] t 
aiso 0¢ 


avoid the chafing of the cord at this 


the fixture. Being principally of wrought 








iron pipe it is inexpensive, easy to mak 
and more substantial than the ordinary 
fixture that can be purchased By slight 
nodification it can easil\ he idapted 
numerous shop uses 
[he volume of work done in th ship 
irds of the United States in 1909 was 
t so large as in 1908, and it includes 
two battle ships, as compared with 
iree in the preceding vear Freighters, 
Steamers, torpedo boat destrovers and 


submarines are among the 


returns for 
the year. It may be noticed as peculiar 
that varied though the work of the United 


States is there are very few motor vessels. 
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The Machining of Large 


Work by Unusual Methods 
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Special Tools and 
Devices 


Large 


Used on 
Gas kngines 











Mechanics who are accustomed to small 
or ordinary-size work can hardly appre- 
ciate the problems that are involved in 
the building of large machinery where 
the pieces to be handled run up in the 
neighborhood of 100 tons each. 

Some of the methods shown here, taken 
from the Snow Steam Pump Works, 
Buffalo, N. Y., are so different from or- 
dinary shop practice as to be unusually 
interesting. As it was impossible to se- 
cure photographs, the accompanying 
sketches have been made to give an idea 
as to the methods employed. There has 
been no attempt to have these represent 
the actual tools or the work being done, 
the only thought being to show the prin- 
ciples involved, so that any mechanic 
could apply them in other cases. 


SPECIAL PLANING JOBs 

One of the interesting jobs was a large 
gas-engine frame which is shown in the 
form of a box in Fig. 1, and which weigh- 
ed in the neighborhood of 100 tons. The 
casting was located next to a floor plate 
and a large lathe head brought up to the 
end and the surface S swept off with a 


facing tool fixed in a slide on the face 
plate. Then the shaft AA, about 15 
inches in diameter and having a _ sub- 
stantial keyway on each side as _ indi- 


cated, was fastened in the bed by end 
plates EE, in a central position through 
the casting, and used as a basis for sev 


eral of the planing operations. 


Fic. 1. A METHOD ot 


Editorial Correspondence 


As shown in Fig. 1, a substantial plan- 
er head C, here represented by a solid 
block, fits on the shaft A and is con- 
nected by the two bars DD with the 
table of a planer which has been moved 
and blocked up to the proper hight at 
the end of the casting. These bars DD 
fit the keyways of the shaft A, and 
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PLANING LARGE WorK 









are fastened to the head C so that they 
both guide and drive it according to the 
stroke of the planer. 

As indicated here, a cross rail D has 
been bolted to the top of the head C, 
and the two tools 7 T plane off spots on 
the tops of the bed. The stroke can be 
regulated to the requirements by simply 
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GETTING DOWN ON THE INSIDE 


adjusting the stops on the planer table 
in the usual way, as the planing head C 
is simply an extension of the planer table, 
carrying two tools where they can be 
used. The bars BB are fastened sub- 
stantially to the planer table, although 
no fastening is indicated. The other end 
of the planer table is held down by a sub- 
stantial block of steel to prevent lifting, 
and the reversing lever is provided with 
the device shown in Fig. 2 to make the 
reversal positive, even under the most 
severe conditions. This is attached to the 
reversing lever, the weight sliding easily 
on the rod and insuring complete travel 
of the reversing belt. 


PLANING ON A FALseE BED 


Fig. 3 shows another operation on this 
Same casting. After the top has been 
planed off, the ways F are fastened in 
place and the planer head G fitted to 
the ways of F so as to guide it perfectly 
in its travel. The head G is driven in 
the same way as the other and carries 
tools on each side. Although only the 
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bare tools are shown, it will be under- 


stood that these are mounted in tool 
blocks and on slides in the regular way, 
and are fed by power either by star 


wheels or by a ratchet feed controlled by 
a rope. 
Fig. 4 shows another planing opera- 
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FIXTURES FOR THE SLOTTER 
The illustration in Fig. 6 shows a type 


of fixture used quite extensively on slot- 


ter work. It consists in this case of a 
triangular plate to hold the lever arm 
shown and locates it so as to insure 
duplicate work. A stud _s projecting 





Fic. 4. PLANING Ol 


tion at the other end of the bed in which 
the planing head 7 travels on a beam H, 
shown as a box section in this instance, 
but in reality being a heavy I-beam with 
a thick web. The tool head 7 is also 
provided with regulation slides and tool 
blocks so that all three sides of the pillow- 
block jaw can be readily planed. The 
planer which imparts motion to the tool 
head is necessarily blocked high in air 
as indicated, while the beam is supported 
by a substantial blocking at the outer 
end and by the shaft A at the inside. 
While these give rather meager details, 
the idea is clearly shown and can easily 
be adapted elsewhere. 
ENLARGING A BORING MILI 

Having a 10-foot boring mill and some 
14-foot flywheels to turn, Mr. Bryan 
made what might be termed subbases 
for the boring-mill housing, as shown in 
Fig. 5. These are substantial castings of 
channel section and on the base there are 
three slides carrying tool blocks so that 
the rim of a flywheel can be turned and 
faced on both sides at the same time. 

In addition to this, a boring head on 
the cross rail allows the hub to be bored 
at the same setting, so that it makes a 
very complete tool. The flywheel is 
shown in section so as to show all three 
tools at work. 
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THE PILLOW BLOCK 
from the center of the slotter table fits 
into a hole in the fixture so that the 


forging can be swung around this stud 
to allow the shaping of the outside being 
concentric with the hole, the radius being 
located by the adjustment of the slotter 
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table. Surrounding these slotters is a 
circular track of steel rails to carry the 
supporting wheel shown. The work has 
a power feed which moves the work in 
the track as though it was part of the 
machine itself. 

This fixture can be readily shifted to 
accommodate any desired parts of the lev- 
er, the hole A being the center for the 
radius, which will sweep the inside curve 
shown above it. 


TURNING TRUNNIONS 


A somewhat similar lever is shown in 
Fig. 7 mounted on a fixture in a horizon- 
tal boring machine, for turning the two 
outside be in 
The two bearings 
line with 


trunnions on the so as to 
line with each other. 
AA are out in 
other and each carries a hollow milling 
tool or sweep shown. The piece } 
located and held as can be readily seen, 
and the fixture swung so that one of the 
tools comes in line with the boring-ma- 


bored each 


as 


chine spindle B, which drives it. This 
turns off the trunnion on that side by 
feeding the bar outward, and after this 


tool has been released from the spindle, 
the table is swung half round and 
the other tool used in exactly the same 
way. In reality these are driven by uni- 
versal joints to avoid the for 
extreme care in alining with the spindles 
of the machine. 


way 


necessity 


One of the largest angle plates I ever 


saw is illustrated in Fig. 8. This is ad- 
justable to an angle of 45 degrees and 
this can of course be increased to any 
amount desired. In this particular case 
it was used for facing and drilling the 
holes in the pillow blocks of an engine 
bed which weighs several thousand 


pounds, the plates being in the neighbor- 
hood of 10 feet long and 5 feet wide. 





























ENLARGING 
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Fic. 6. A FIXTURE FOR 


Two MILLING OPERATIONS 


In the upper part of Fig. 9 are seen a 
few of the ports at the end of some blow- 


ing-engine cylinders. These are cut out 
from the solid by having holes drilled 
in the three corners and the holes milled 
out by the fixture shown below, used 
with a large radial drill. This fixture 
consists of an outer ring C carrying the 
inner piece B, which has a slide. The 


slide A is fed along the way shown and 
carries a milling spindle, which of 
course must travel in the direction of 
the slide. After milling from one hole 
to the next, the part B is turned the 
proper amount in the outer ring C and 
the next side is milled out. It can 
readily be seen how this method enables 
this work to be done quickly and accur- 
ately, the cylinder beingeturned from 


time to time so as to bring new portions 
under the action of the milling cutter. 


Piston rings 6 and 7 feet in diameter 
are not easily handled, and the device 
shown in Fig, 10 gives an idea of the 


Fic. 8. A LARGE ADJUSTABLI 





THI 
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SLOTTER 


way in which they are cut up in this shop. 
A large vertical-spindle milling machine 
of the planer type carries a special fix- 


ture on the bed which carries the large 
plate shown at an angle of 45 degrees, 
the rings being placed on this plate, 


which is indexed from position to posi- 





CuTtTiING LARGE PisTON RINGS 


Fic, 10, 





ANGLE PLAT! Fic. 9 





A MILLING FixTt 
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Fic. 7. TURNING TRUNNIONS ON A Borinc MILL 


tion as a cut is made. It is a very 
simple proposition, its chief interest being 
on accourt of its large size. 


TURNING A LARGE BALL JOINT 


The exhaust pipes for the large gas 
engines are made with ball joints. 
These nipes are perhaps 15 inches in dia- 


meter and are clamped to the horizontal 


boring-machine table, while the _ tool 
shown in Fig. 1i is bolted to a flange 


on the spindle sleeve and driven by it. 


The curved portion D carries the cor- 
respondingly curved tool-holding bar C 
and guides it in a true arc, so that the 
tool turns a perfect ball joint. The tool 
bar C is slotted, as shown, and has gear 
teeth cut on the back side. A long 
pinion D meshes into this, while the rack 


E, which is fastened to the spindle and 
moves with it, passes through the slot in 
the toel bar C and also meshes with the 
pinion D. Any movement of the boring 
spindle moves the cutting tool with its 
bar, in an arc of a circle, 


Wa 
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Fic. 11. A Toot FOR TURNING BALL JOIN 


The large engine shafts weighing sev- 
eral tons have carefully turned fillets, 
and to secure these accurately and quick- 
ly the tool block shown in Fig. 12 has 
been devised. It consists of the disk A, 


having a partial gear cut on the lower 
half, so that the plate T holds it in place 
and allows it to be turned easily by a 
pinion on the lower end of B. The tool 
at C can be swung nearly 180 degrees, 
and the whole thing is fastened to the 
tool slide by four bolts through the holes 
C, D, making a very substantial arrange- 
ment. 

In order to relieve the lathe centers 
from unnecessary” strain these large 
shafts are supported at each end by the 
support shown in Fig. 13, which needs 
practically no explanation. The wedge 











Fic. 13. SupPporRT FOR HEAVY SHAFTING 


allows careful! adjustment, so that the 
load can be taken without disturbing its 
alinement on the lathe centers. 


A NEA Det H LI Jos 


These gas engines use a long piston 
rod, which acts in two cylinders and has 
an enlargement in the center. These are 
about 13 


have a Y-inch hole bored so as to leave 


inches outside diameter and 


a wall in the center, as indicated in Fig. 
16. This makes an interesting proposi- 
tion, which is handled in this way. 

A large core drill, consisting of about 
one-third of a tube of the proper dia 
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meter, as indicated in Fig. 17 at T, car- 
ries a cutting tool at the end and is firm 
ly supported in a rest very close to the 
work [his is placed at the top so as to 


; 


be easily cleared of chips 


The tirst operation is drilling and tap- 


ping the comparatively small hole shown 
at A, Fig. 14, and this is used to hold 
the end of the feed rod F by means of a 
threaded gland, not shown This feed 
rod pulls the boring bar into the work, so 
that it is self-contained and relieves both 
the head and tail spindles of the lathe of 
ull end thrust. a ver desirable result 
ind o at be us oO advantag n 

i places 

After the annular ho is b bored 
leaving the core as show! I 6, the 
prob s to cut this off at the inne nd 
This s iccomplished by t ttle 
d ( S | » \ C s T 



















































































19. BUFFING 
EYEBOLTS 


Fic. 
Fic. 


block that fastens to the end of the bor- 
ing bar and carries a cutting tool A, 
hinged at B and controlled through bevel 
and worm gearing (not shown) by a rod 
coming through C. It can be readily 
seen how when this has been pushed to 
the bottom of the hole, as X, Fig. 16, the 
cutting point A can be thrown down into 
the inner end of the core 


contact with 
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Fic. 21. CLAMP 


and gradually cut it off until it is weak- 
ened sufficiently to break from 
weight. The cutting-off tool at Fig. 


its own 
15 is 
shown upside down for the sake of clear- 
ness, but it can be readily understood 
that it operates on the end of boring 
bar T in the position shown in Fig. 17. 


Minor SuHop DEetTAILs 
Fig. 18 shows a stand for oil cans, 
which is used quite extensively around 
the shop. This consists of a base B, 


which is practically a flanged boiler head 
of perhaps 24 inches in diameter, with a 
flange 3 inches deep. This is supported 
on four legs made of piping with flanges 
for and inside the base, 


feet; or bowl, 
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20. FIXTURE FOR PLANING 

is a smaller stand which holds a regular 
five-gallon oil can. This allows oil cans 
to be replaced with new ones at any time, 
and effectually prevents all dripping on 
the shop floor. 

Fig. 19 shows a method of buffing eye- 
bolts, which, although common practice 
in the making of scissors and hardware 
specialties, be comparatively 
unknown in machine building. The buff- 
ing strap is put through the eye of the 
bolt, and then put around the lower wheel, 
which adjustable for belt tension. 
Moving the work nearer the large wheel 
and shifting it from side to side, 
accomplishes very good results in a com- 
paratively short time. 


seems [0 


is 


also 


Fig. 20 is a suggestion for planing fix- 
tures, which is capable of considerable 
modification and enlargement. The fix- 
ture B is made to do the work in hand, 
and its jaws planed out to the sizes de- 
sired on the casting to be machined. In 
C has different sized 
sides, the opening at 
the left being gaged by the jaw of the 
fixture itself, while that at the right is 
determined by the hardened block A set 
into the fixture until the has been 
properly set for this work. It is usually 
better to hardened block most 
cases if many pieces are to be planed, 
and this is simply intended as a suges- 
tion along this line. 
of the usual features here 
are what might be called lifting clamps 
or fixtures for Fig. 21 
shows a very simple device of this kind; 
in which the clamp C is made to fit over 
the hub of the lever shown above and to 
be clamped to it by the bolt shown. A 
projection underneath as a safe- 
guard. Various modifications of this can 
be easily made; such as hinging the book 
underneath, so that it can be swung out 
of the when the work nearly 


this case the casting 
openings on the two 


tool 
use in 
Another 


wavy pieces. 


acts 


way is 
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down to the machine table, or can be 
locked in its safety position by a sub- 
stantial pin. 








Bushing for Screw Machine 


Collets 








By ALEXANDER BLIDEN 
When using hard rubber or fiber in 
the screw machine it usually happens 


that the regular collets do not answer; 
they are either too small or too large, 
these materials being often 0.015 to 0.025 
inch over their nominal sizes. Bushings 
in the collets become necessary, and it 
is quite a problem how to hold these 
securely. After several attempts with 
different constructions I have found the 
method here shown the best, the bushing 
being in one piece and self-holding. As 
the collets are recessed in the back and 
slotted in three or four places, it is only 
necessary to make a tool-steel tube with 
a shoulder at each end, the space be- 
tween being a little more than the hold- 
ing part of the chuck. Then one shoul- 
der is filed away, leaving three or four 
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ears as shown, to correspond in location 
and size to the slots, and the bushing is 
split the whole length in one place. The 
size of the bushing hole in the collet in 
the drawing will accommodate stock con- 


siderably over 7/16 inch diameter, the 
collet used being a regular 9/16-inch, 
leaving the walls about 0.040 thick. Of? 
course, when turning the bushing the 


outside diameter should be exactly that 
of the nominal size of the collet hole, 
and it is well to harden and temper to a 
blue. The hardening will open the tube 
sufficiently to allow the stock to be fed, 
with ease. 

As in practice the collet is a little more 
open when out of the machine than when 
in place; it is easy to insert the bushing 
and a slight turn holds it, the placing of 
the collet in the machine closing the slots 
sufficiently to retain the bushing in place 
when in operation. 








From a report made by the Interstate 
Commerce Commission it noted that 
the fatalities in railroad operation in this 
country from [1888 to 1897 were 1 in 
45,300,000 while from 1897 to the pres- 
ent time the fatalities were 1 in 54,900,- 
000, a gain in ratio of over 20 per cent. 
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In most city offices of any size there is 
a large amount of daily mail matter 
which has to be sent out. As a rule these 
letters are first copied and after that 
comes the very laborious work of putting 
them into envelops, sealing the envelops 
and attaching stamps. The sealing and 


stamping operations are always trouble- 
some and any machine which will do this 
work with accuracy as well as rapidity, 
is likely to receive a warm welcome in 
any large business office. Such a ma- 
chine as this, which automatically seals 
and attaches stamps to envelops, is built 


By R. S. Bayard 


the feeding of but a single letter at a 
time into the machinery. This is accom- 
plished by making the two wheels rotate 
in opposite directions, the first wheel 
turning in such a direction as to feed the 
letters into the machine, while the other 
wheel turns in the other direction, so as 
to push back all but the first letter, which 
is pressed against the feeding wheel. In 
this way it is almost certain that only 
one letter at a time goes into the ma- 
chine and these follow each other in 
very rapid succession, one behind the 
other. 


follow this up by tightly pressing the 
glued edge of the flap down upon the 
envelop. This accomplishes the sealing, 
but perhaps the most important function 
of the machine is to attach the postage 
stamps. 
ONE STAMP AT A TIMI 

In a nickel-plated metal case, having a 
plate-glass cover a reel of postage stamps 
is arranged, with the stamps attached to 
each other side by side in a ribbon. Thus 
the ribbon is as wide as the vertical 
hight of a single stamp. Each letter, in 

















Fic. 1. ViEW OF TRIGGER MECHANISM. STAMP Box REMOVED 
A, envelop B, roller at end of trigger (, first section rst trigger J), center fo ( / ~ rg 
of second trigger G. H, clutch hook from G J, top of clutch cylinder A A I t s ] \ 
for envelop flaps VW, water tank for / V, weighted roller i) ed rollers P, tlywhee / seng s N 
runway for envelops 


by the Mailometer Company, of Detroit, 
Mich. The accompanying illustrations 
show its general appearance and also 
some of the details of the mechanism. 

At the left end of the machine, upon 
the platform shown in the general view, 
a bunch of twenty or thirty letters is 
held by the operator against the rubber 
rim of a horizontally revolving wheel. 
Opposite this wheel and a little to the 
right, is a similar wheel which assists in 


As the letters pass along, a guide lifts 
up the envelop flap and passes it over 
the rim of a brass moistening wheel 
which dips down into a tank and by its 
revolution brings a thin film of water up 
to the top edge to moisten the glue upon 
the envelop. Beyond this moistener the 
flap is turned down and the letter passes 
between rolls, so located as to squeeze the 
air out of the envelop before the actual 
sealing takes place and to immediately 


passing through the machine, strikes 
against a substantial, although exceeding- 
ly sensitive trigger. The pressure of the 
letter pushes this trigger to one side and 
this in turn operates a second trigger 
which throws in a clutch upon a vertical 
revolving shaft. The action of the trigger 
mechanism is such that as soon as the 
first one has moved, it allows the second 
posi- 


tion, so as to catch the clutch after it has 


} 


trigger to fly back to its original 
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made a single revolution. The revolution 
of the clutch, which occurs once every 
time a letter strikes the first trigger, 
operates an eccentric which draws for- 
ward the ribbon of stamps a distance 
equal to the width of a single stamp. The 
drawing forward is accomplished by a 
group of pins, which pierce through the 
stamp, perforating it with the initials of 
the person mailing the letters, or with a 
conventional design. 

It has been said that the feeding 
mechanism draws the stamp ribbon for- 
ward one stamp at a time. This state- 
ment is really very significant because it 
is a well known fact among those who 
have tried to design such a device, that as 
postage stamps are printed in ink on one 
side and have glue attached to the other 
side, they do not shrink evenly. Some of 
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STEEL FEELERS 

In order to obviate this difficulty in 
cutting off postage stamps a very in- 
genious set of feeling fingers is provided, 
which after the ribbon has been drawn 
forward a distance slightly less than the 
width of one stamp, feel along the sur- 
face of the ribbon till they come to the 
perforations between the stamps. As soon 
as the fingers catch the perforations they 
push the ribbon up to the exact cutting- 
off position, corresponding with the print- 
ing. Stamps are perforated on a special 
machine by the government so that, even 
if the printing is unequal, the perfora- 
tions correspond very closely with the 
printing. It is these feeling fingers which 
although they cannot detect the printing 
on a stamp do detect the perforations 
between the stamps, which make this 
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is passed between two rollers, one of 
which is a moistening roller. The moist- 
ening of the stamp has to be thoroughly 
and very carefully done, because if not 
sufficiently moist it will not stick and if 
too moist the water will be squeezed out 
upon the envelop and the appearance and 
probably the legibility of the address will 
be ruined. Water for the moistening is 
pumped by a rotary pump from a tank 
underneath. The water flows up to the 
top of a tube, where it overflows, runs 
down the outside, and being drawn by 
capillary attraction, most of the water 
goes over to the moistening roll. Enough 
water sticks to this roll, which is, of 
course, vertical, to thoroughly moisten the 
glue on the back of the stamp as it passes 
over it, while the superfluous water runs 
off at the bottom and down into the tank 
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the stamps in certain portions of the 
sheet upon which they were originally 


printed, will be considerably different in 
size from stamps upon other parts of the 
same sheet. This difference, although 
hardly noticeable to the eye, is altogether 
too much to make it possible to auto- 
matically feed a single stamp at a time, 
merely by setting the steps of the feed 
equal to the standard width of a stamp. 


The result of such attempts is always 
to have irregularly cut stamps, very few 
of them being cut to correspond with 


This may, in a long rib- 
bad to make the 


the printing. 
bon. become 


stamps useless. 


so as 


I 


cl 


Fic. 3. ViEw OF STAMP MECHANISM 
tch to draw and perforate stamps Cc, arm 
/ G, stamps H, stamp moistening roll. 


machine possible. The feeling fingers are 
very delicate in their touch and are pro- 
vided with fine points, which, together 
with the fact that they are placed closer 
together than the holes in the perfora- 
tions of the stamps, makes it certain that 
at least one finger will find a perforation 
of the series and so adjust the stamp rib- 
bon to exactly the right spot to be cut off. 
THE “LICKER” 

Cutting off of the stamp is the next 
operation and is accomplished by a pair 
of shears operated by cams, the cutting 
taking place exactly at the line of per- 


forations. After being cut off, the stamp 


J 


for B. D, stamp counter E, tingers which 
stamp guide rolls. A, water pump conne 
again. In order to be sure that no water 


the stamp 
in narrow 


shall be applied to the face of 
the guiding rollers are turned 
ridges so that they bear upon the stamp 
only in two places. At the worst the 
only water which could deface the stamp 
is in two very narrow lines which are dry 
before the stamp is thoroughly attached 
to the letter. 

After being moistened the stamp passes 
out and is laid by a rubber roller per- 
fectly flat upon the corner of the en- 
velop, with its edges parallel to the edges 
of the latter. The letter then passes over 
to the right-hand side of the machine 
where it comes upon a horizontal table, 
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the letters thus standing side by side on 
edge and held and guided by a weighted 
partition. 


PROBLEMS MET WITH. THE DELICATE 


TOUCH 


So much for the operation. Now for 
the difficulties overcome in the construc- 
tion of the machine. In the first place 
it must be appreciated that a stamp 
mechanism operated by a trigger must be 
exceedingly sensitive, because a letter, 
particularly a single thickness, is not usu- 
ally of very stiff material. The result is 
accomplished by using very light parts 
and delicate springs so that, with proper 
adjustment, it is actually possible to stamp 
a single sheet of letter paper passed 
through the machine. As the trigger is 
pushed aside by a letter, these following 
each other at intervals not greater than 
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unless a letter is passing through and 
trips the trigger, no stamp is fed from 
the reel. Next, as the trigger is tripped 
by the front edge of the letter it is cer- 
tain that the stamp is placed upon the 
envelop in the right position with refer- 
ence to the corners, no matter what the 
length of the envelop. 


THE HUMAN FAULT 


Moistening the stamp was also found 
to be a difficulty, not only from the me- 
chanical standpoint, but also from the 
human standpoint. Machines were at first 
built which moistened the stamp from a 
small tank of water above the ap- 
paratus. It was soon found that attend- 
ants often forgot to turn on the water; 
consequently the stamps were going 
through perfectly dry and were not being 
attached to the envelop. Such an 


set 


ac- 




















a half inch and as the letters pass tion, of course, caused a great deal of 
Vache 
Fic. 2. GENERAL VIEW OF MACHINI 
1, letter on feeding platform By, feeding rolls C, expelling roll to hold back all 
but one letter D, letter being sealed EE, stamp mechanism box. /F', sealed and stamped 
letters G. driving motor Hf. handle for adjustment 
through the machine at the rate of about annoyance, even though it was not the 


two hundred a minute, it will certainly be 
appreciated that there is scarcely time be- 
tween the passage of the letters for the 
trigger to fly back into its original posi- 
tion. 

At the end of the little trigger is a very 
small roller, which as the trigger swings 
over, rides up on the face of the letter. A 
joint in the trigger then allows the latter 
to fly back into the right-angled position, 
although still pushed out of the track by 
the moving letter. The roller eliminates 
the friction between trigger and letter, 
so that the former can slide back. Just 
as soon as one letter has passed by, the 
trigger shoots out instantly, in a straight 
line at right angles to the path of the 
letter and so quick is this action that 
it does not fail to catch the next one as it 
comes along. 

Employment of ‘the 
plishes two results. In 


accom- 
place 


trigger 
the first 


fault of the machine. To overcome this 
the tank was put underneath and the wa- 
ter supplied to the moistening roll by the 
pump. By this means no shut-off valve 
was necessary, when the ma- 
chine was not running the water was not 
being pumped and moreover no adjust- 
ment of the supply be- 
cause all the excess water runs down off 
the ro!l and back into the tank again. 


because 


was necessary 


GUARDING THE STAMPS 


Still another and probably one of the 
most important problems to be solved was 
to insure that the operator did not get 
away with the stamps. In the first place 
the stamp mechanism is inclosed in a 
locked box, the key to this box being 
in the hands of some responsible per- 
son in the office. This lock would, of 
course, prevent anyone from deliberately 
the out of the box, but 


taking stamps 
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it will easily be seen that it would not 
prevent some one from running empty 
envelops through the machine and imme- 
diately taking the still damp stamps off 
the envelops for personal Two 
precautions prevent this. First, inside the 
stamp box is a counting mechanism which 
counts each stamp as it is fed from the 
Therefore, if the person in charge 

mailing department knows how 
many letters are mailed each day, he 
can, by observing the reading of the 
counter before and after sending out the 
mail, determine whether the number of 
stamps used corresponds with this. 

Furthermore there is a second lock 
worked by. a lever which when pulled 
throws the stamp-feeding mechanism out 
of operation. After once having been 
disconnected, it is not possible to again 
start the feeding of stamps until the 
stamp box itself is opened with the key 
which is in the hands of the person in 
charge of the mailing department. This 
person when going away from the office, 
can, by pulling this lever, make it im- 
possible for anyone in any way to in- 
terfere with the stamps in the box until 
his return. 


uses. 


reel. 
of the 


ALL SIZES IN ONE 


There is an adjustment by means of a 
single lever which makes it possible to 
take letters of any standard size through 
the same machine, always placing the 
stamps in the right spot. This is done 
simply by raising or lowering the runway 
through which the letters have to pass; 
the location of the stamp, already 
shown, being assured by the actual length 
of the letters themselves and so being en- 
tirely automatic. Different thicknesses of 
letters are automatically provided for by 
the fact that the rollers are mounted upon 


as 


springs. 

Letters can be sent through these ma- 
chines at the rate of 250 per minute al- 
though the average operator under con- 
tinuous conditions will feed about 200 per 
This can be kept up as long as the 
stamps last, when it 
place the empty 
Reels of stamps are furnished by the 
company that makes the machines, al- 
though it is understood that the Govern- 
ment will, in a short time, furnish stamps 
in reels. When desired the stamp 
mechanism may be shut off as described 
and thus the machine may be used as a 


minute. 


is possible to re- 


reel with a new one. 


sealing machine only. 








A good method of making air-tight 
joints, according to the Mechanical World, 
is to mix white lead ground in oil with as 
much black oxide of manganese as pos- 
sible; add a small quantity of litharge 
and knead the mass with the hands, dust- 
nig the board with red lead. Make the 
mass into a small roll and place it on 
the plate, which has been oiled with lin- 
seed oil. It can then be screwed and 
pressed into position. 
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Hints in Gear 
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The outside diameter of the gear blank 
should first be measured and any va- 
riations noted. 

All burs should be removed from the 
ends of hubs which should be faced true 
with bore. 

When putting several gears together 
on work arbor they must be faced unusu- 
ally true or the arbor will be bent. This is 
especially true when the bore is small 
and the gears are large in diameter. 

Be sure that work arbor has a proper 
fit in spindle of machine before tightening 
the draw bolt, also that it runs true be- 
fore putting on the gear blank. 

If a stock bushing does not fit the bore 
have one made. Do not use paper or tin; 
and don’t use too many bushings. 

Be sure that the proper side of rim 
goes against the back steady rest; this 
side should be chalked before the gear is 
taken out of the chuck when turning up 
the blank. 

Use some judgment in tightening the 
nut on work arbor; that is, don’t use or 
hammer on an 18-inch wrench for a one- 
inch arbor. 

If outer support is used, be sure that 
it holds work arbor in a horizontal po- 
sition. Special attention must be given 
to this point when mounting heavy gears, 
as they are very likely to draw down the 
outer end of arbor. 

Throw out index worm and make sure 
that the gear runs true. 

When setting steady rest be sure that 
there are no obstructions on the rim that 
will strike it and spoil the gear; also oil 
the surface of rim. 

Put on proper feeds and 
suit the grade of material being cut and 
the type of cutter used. 

Nick the gear around before starting 
the cut to prove the indexing. 

Be sure that finishing cutter is central. 

When dropping cutter for depth of 
tooth, allow for any error in outside diam- 
eter, that the tooth may be of the proper 
thickness at the pitch line. 

Finish just enough of the end of one 
tooth to be sure of your thickness before 
proceeding further. 

Use chordal tooth parts for measuring 
the teeth, do not depend upon the shake 
ef the tooth gage. 

If the pitch is not too coarse, two cut- 
ters may be employed; one for roughing 
and one to finish, the roughing cutter be- 
ing separated from the finishing cutter by 
a spacing washer. 

Care should be taken that the rougher 


speeds to 





cutter is not too large in diameter or too 
wide. If the teeth are first roughed out, 
the roughing cutter should be made to 
cut the full depth, leaving no stock for 
the finishing cutter at the bottom of tooth. 

Roughing cutter should make central 
cut in tooth space, otherwise, one side of 
the finishing cutter will wear rapidly. 
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A SIMPLE TESTING FIXTURE FOR 
GEARS 
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If the cutter shows signs of distress 
try cutting down the speed before chang- 
ing the feed per minute. 

Always use two cutters when possible. 
It has been argued that this makes in- 
accurate gears, owing to the change in 
temperature between the start and finish 
of the cutting; but such is not the case. 

Do not remove gears from the machine 
until tooth thickness all around has been 
inspected; this, of course, is impractical 
for small work. 

Use plenty of lubricant when cutting 
steel. If soda water does not seem to 
answer use oil; on the other hand, if oil 


Pitch Diameter 
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ARRANGEMENT OF PITCH DIAM- 


Fic. 2. 


ETERS TO POLISH TEETH BY SLIDING 


not give results, try soda water. 
When cutting bronze try cutting it dry 
if a lubricant does not give results, and 
vice versa. 

Be sure that the cutting edges of fin- 
ishing cutter are ground radial, otker- 
wise an incorrectly shaped tooth will be 
the result. 

Be sure that the key driving cutter 
does not bind on the top, otherwise the 
cutter will be broken. There are gen- 
erally fillets in the corners of the cutter 
keyseat, therefore, the tops of key should 
be beveled off to suit. 

Do not grind the cutter to suit the ar- 


does 


bor; if the arbor runs out of true have it 
corrected—it will pay in the end. 

It pays to use high-speed steel cut- 
ters, especially for the finer pitch (4 
diametral pitch and under) but put up the 
speed to at least double that used for 
carbon cutters, keeping the speed per 
revolution of cutter the same. 

Remember that it is not possible to 
operate d@ gear cut absolutely without 
backlash—there must be some allowance 
made. When it is known how the gears 
are to engage it is suggested that the 
pinions be cut standard; that is, no al- 
lowance be made, and that the teeth in 
engaging gear be made 0.01 of the cir- 
cular pitch thin on the pitch line. On 
the other hand, when it is not definitely 
known how the gears engage cut all teeth 
0.005 of the circular pitch thin. This 
would seem a better rule for general use. 
When generating bevel gears it is com- 
mon practice to make the pinion tooth 
heavier than the gear tooth (according to 
the ratio) to give it additional life. Spe- 
cial provision is made on most of the bevel 
generating machines to make this se‘ting. 

When the number of gears to be cut 
justifies it, have pair of pins turned to fit 
the bore of the gears set in a plate at the 
proper center distance. This plate to be 
kept at the machine to test the work, as 
the cutter must be readjusted as it wears 
and changes in diameter. Exact centers 
may be cheaply attained in the gage by 
turning the stub of one of the pins en- 
tering plate eccentric, pinning it securely 
when adjusted to the proper centers. See 
Fig. 1. 

After gears are cut there are always 
slight tool marks, burs, and minor inac- 
curacies, that will prevent the smoother 
operation when first assembled. If facili- 
ties are at hand to give the gears a run- 
ning test, case-harden one gear out 
of the lot and run the balance of the 
gears with it for a short period in both 
directions. This will remove tool marks 
and insure the smooth operating of the 
gears and facilitate assembling of parts. 

For spur gears it might be suggested 
that a gear for this purpose be cut on 
the Fellows shaper, Gleason planer or 
similar generating machine, enlarging the 
diameter of the gear until the pitch diam- 
eter is near the bottom of the tooth, 

Deis. 
P 
The teeth of a gear cut in this manner 
will have no rolling action, the pitch 
diameters not touching. The resulting 
sliding action is just what is required for 
the purpose mentioned—that is polishing 
the teeth. See Fig. 2. 
New York. CHARLES H. Locue. 
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Adjustable Stops for jigs and 
Fixtures 








The AMERICAN MACHINIST has printed 
from time to time, descriptions and illus- 
trations of various forms of adjustable 
stops, such as are used on profiling and 
milling fixtures, and also occasionally on 
drilling jigs. But most of these clamps, 
while perhaps very nice in theory, will 
fail when put to practical usage, espe- 


AMERICAN MACHINIST 


As comparative examples to illustrate 
these points, Fig. 1 shows a form of 
stop very frequently encountered con- 
sisting of a vertical tool-steel plunger 
sliding in a hardened-steel bushing and 
means of a _ cone-pointed 
hardened-steel screw, provided with a 
nurled knob or butterfly head. This de- 
vice, while apparently correct, has sev- 
eral bad features. In the first place, the 
power of a screw is usually underesti- 
mated by designers and also by the ma- 


operated by 
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Two WroNG AND ONE CorrRECT ADJUSTABLE STOPS 


cially when this usage is to be continu- 
ous and severe. Prominent among the 
contributory causes of their failure may 
be mentioned the following: Insufficient 
rigidity to prevent the backing away or 
loosening of the stop during the machin- 
ing process; supersensitiveness, causing 
springing and distortion of the work in 
the fixture; clogging of the moving parts, 
due to the powdered metal gradually 
working its way into the various parts of 
the device: slowness of operation, due 
to the inaccessibility of the operating 
knobs, or to use of slow acting devices. 


chine operators in the shop who have 
to use the device and here we have not 
only the powerful action of the screw, but 
also the wedge action of the conical end 
against the inclined surface of the 
plunger. Either of these would be quite 
sufficient to spring a medium-sized cast- 
ing several thousands of an inch, with a 
very small application of power at the 
screw head. 

As no two operators have the same de- 
gree of sensibility in their fingers, it will 
be seen that it is very unlikely that the 
same pressure will be brought upon the 
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work in the fixture every time it is used. 
It follows that after the machine cut is 
made and the stop released, the work will 
spring back to its original shape and the 
result will be very inaccurate; further- 
more, no protection is provided to exclude 
dust from the plunger and bushing and 
the powdered chips from the profiling and 
milling cutters find their way into the 
plunger bushing, rendering the device in- 
operative. 

Fig. 2 shows another device, in which 
the vertical plunger has its motion im- 
parted to it by means of a flat sliding 
wedge rod, the sliding wedge being oper- 
ated by a nurled screw, through a slot in 
the fixture base and provided underneath 
its head with a dust washer to prevent the 
entrance of chips through the screw slot. 
It will be seen that this device is some- 
what better than the one just described, 
as, there being no screw action on the 
wedge, it will be impossible to produce 
any great thrust upon the plunger. The 
nurled nut is loosened and used as a 
handle for pushing the wedge forward, 
causing the plunger to rise and firmly 
“contact” the surface of the work, after 
which the nurled screw is tightened, hold- 
ing the wedge in position during the cut. 
It will be found, however, that with this 
stop the nurled nut, after being used 
for some time, will wear loose where it 
screws into the wedge, so that, when the 
wedge is pushed forward, the screw will 
take a tilt from the perpendicular, due to 
its loose fit and when it is tightened up 
at the end of its stroke it will settle back 
into a vertical position, leaving the wedge 
more or less loose under the plunger. 

As a means of overcoming these de- 
fects, the stop shown in Fig. 3 was 
devised and continual usage has demon- 
strated its superiority. In the illustra- 
tion A represents the fixture base, re- 
cessed on the under side with an end mill 
of sufficient size to allow proper clear- 
ance for the various parts. B is a hard- 
ened-steel bushing, driven through the 
base and fitted with a hardened-steel slid- 
ing plunger C. This plunger is shouldered 
at its upper end and has a dust cap D 
driven on it, forming a protecting apron 
to exclude chips. A small headless set 
screw, threaded through the bushing, 
serves to limit the travel of the plunger 
and prevent its falling out, at the same 
time permitting of easy removal when 
desired. E is a round, hardened-steel 
rod, cut at an angle of approximately 5 
degrees on its left end and sliding through 
a round hole in the lower portion of the 
bushing B, so as to impart vertical motion 
to the plunger by its wedge action. A 
shouldered stud F is threaded and staked 
into the right-hand extremity of the 
wedge rod and is provided at its upper 
end with a nurled nut G, for clamping 
purposes. A dust plate H is provided 
under the clamping nut and may be 
either a round washer or an oval plate 
equipped with a small guide pin, as 
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shown, which serves to keep the plate 
in its proper alinement, by sliding in a 
slot in the base A. A short pin is driven 
into the nurled nut and a similar pin is 
driven into the dust plate H in such a 
position that when the nut is turned suf- 
ficiently to release the clamp, the two pins 
will meet. This prevents the operator 
making any unnecessary movements in 
operating the clamp, as it can be released 
or tightened by a half turn of the knob. 
Yet, if stop pins not pro- 
vided some operators would feel it nec- 


these were 
essary to give the nurled nut two or three 
turns, which the dust plate 
to lift and permit the entrance of chips 
to the working parts. 

On account of the 


would allow 


stud F being per- 
manently screwed to wedge rod E, 
it will be noticed that there is no tilt ac- 
tion, would be encountered in 
the construction shown in Fig. 2. 
Modifications of this stop are re 
made to adapt it to the various classes of 


the 
such as 
idily 


work encountered. 


Dayton, Ohio. CLARK. 








Fixture for Milling Cam Slots 








The sketch shows a fixture for milling 


two slots in opposite sides of a sleeve 


which was used as a lifting cam. 
milling machine with 


It was 


cut on an ordinary 


an indexing fixture such as is used for 
square or hexagon work. 

In this case the stud on which the 
worm wheel revolves was taken out and 
a new one fitted and fixed to the base. 
On top of the worm wheel was fixed a 
collar A, with a flange which was cut and 
used as a cam to lift the former B, 
which was provided with a slot of the 
exact form to be cut in the sleeve. The 
former B was guided by a cross-pin in 
the center stud which fitted the slot in 
B so that when it was raised by turning 
cam A the pin caused B to turn on the 
stud, and as it followed the guide slot 
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the correct form of slot was produced in 
the 

There were two holes in the sleeve C 
and a hole in the former B through which 
a pin was pushed for locating and driving 
the work. After the first slot was cut the 
pin was taken out, the other hole brought 
in position, the pin pushed in and the 
second slot cut. In this the index 
plate locked and only the worm 
wheel was rotated. An ordinary end mill 
used of the as the 
width of the slot. 


sleeve. 


case 
was 
was same diameter 

In operation the former was set so that 
it rested on the lowest point of the cam 
and the cutter set central with the stud. 
A sleeve was put on the former and the 
pin inserted in one of the The 
table was then fed in against a stop so 
that the end mill just passed through the 


holes. 
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trolled by the cross-pin in the guide slot 
a similar slot was cut in the sleeve. 
When the mill came to the end of the 
slot the table was fed out and the former 
B brought again to the lowest part of 
the cam. The work C was then turned 
half way around, the pin inserted in the 
other hole and the second slot cut in the 
same way. As the holes were drilled in 
correct position the slots came opposite 
each other. 


London, England. C. PETITJEAN. 








A Drawing Duplicator 
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Am sending a sketch of an instrument 
I made for obtaining outlines in copying 
pictures. 


I have several pantographs for 





























A DRAWING 


sleeve. Prior to this a larger end mill 
was put in and the former cut away 
along the slot so that it would clear the 
end mill to be used on the job. The 


was long enough so that the 
sleeve when the 
the lowest part of the 
worm wheel was revolved 
former, and as it was con- 


former B 
cutter cleared 
former was on 
cam. As the 
it lifted the 


the 


DUPLICATING 


imerican Ma 


INSTRUMENT 


enlarging, but needed one that would du- 
plicate. 

The drawing is not to but is 
about half size. None of the joints are 
fastened and it can be arranged for right 
or left-hand work. It is operated with 
thumb and finger on ball in middle of 
bar. Made of brass '{ x & inch. 

Birmingham, Ala. W. B. ODELL. 
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Multiple Housings for Large 
Planers 








On page 1143, Volume 32, Part 2, A. 
A. B., criticizes my scheme of fixing mul- 
tiple standards to planers, in rather a 
captious manner, but “he comes round at 
the finish” and says, “The principle ad- 
vanced is, I think, very good.” As it is 
the principle | stand by, and its applica- 
tion to planing table tops of saw-benches 
is secondary, he will grant me a “win.” 

There are some jobs done in a machine 
shop which each and every man is equal- 
ly equipped for carrying through; while 
there are other jobs in which one or two 
men have specialized, and can beat the 
rest two-to-one. I have specialized in 
planing and incidentally in planing table 
tops of saw-benches and will endeavor 
to assist my American relative to under- 
stand the method of doing these, at the 
same time disproving his assertion of 
lack of driving power required for a 
multiple housing machine. 

As to power required to finish off six 
table-tops at once, does not A. A. B. 
know that a planing machine having a 
30-foot table and other dimensions 
in proportion is easily capable of taking 
four l-inch cuts (four tool boxes) at a 
feed of 12 to the inch, steel bloom ? 
If a machine is capable of doing this, 
surely it possesses enough power to take 
a finishing cut over table tops six at a 
time. Is not that so? 

The next point in which A. A. B. has 
fallen into error, may to a certain extent 
be palliated. I mean his reference to 
“planing on stilts.” Now, the phrase 
does in no way apply and though it is 
rather beside the purpose of the article 
in which I advocate a system, I want him 
to understand that the saw benches re- 
ferred to are not “stilty” or “spidery” but 
sound, substantial structures. He will 
understand this if he grasps the propor- 
tions given in my article: Length, 8 feet; 
width, 4 feet; hight, 2 feet 4 inches. 
Besides, the castings which form the 
sides of the framing are in one piece for 
each particular side and designed in such 
a way, of spandrel form, as to give 
stability while sawing. This form lends 
itself to the multiple planing project. I 
hope thatisclearto A. A. B., of Pough- 
keepsie, N. Y. I did not intend to en- 
large on the subject of saw-bench build- 
ing, but as my friend has criticized my 
method, I in courtesy must answer him. 

There are shops where it takes days to 
get a saw-bench structure together, i.e., 


planed for standards and table drilled, 
tapped, screwed and bolted. In the shop 
to which I referred we could divide the 
time by four and not kill ourselves. 

The standards were planed on a side 
planer (Richards, of Manchester, Eng- 
land). The tables were nipped on the 
edges by false dogs, and the under side 
planed for the standard facings, six at a 
time. They were turned over and again 
nipped at the sides with screw dogs; a 
rough cut of from ‘4 inch to 3% inch 
taken over the table top at a 12-inch feed 

six ata time. The gap was then planed 
in each table, two at a time. 

They were taken off the machine, 
others were put on, while the gap pieces 
(which had been planed on their edges 
and rough planed on their faces, on a 
small machine) were fitted. This, hav- 
ing been done, they, in their turn were 
fixed to their standards and were ready to 
be fixed on the multiple planer for tak- 
ing a finishing cut over the top and gap 
piece as well. he finishing cut was 
taken at a -inch feed and the six tops 
were planed in from 3 to 4 hours. It 
would take that time to do ten tables with 
a machine, minus multiple housings. 

That is the way ‘to build saw benches; 
by which explanation I expect others 
here and in the States to profit. 

London, England. J. T. Tow son. 








Financial Mechanics of 
\viation 








“High flying mathematics” are prob- 
ably appropriate and necessary for the 
calculation of acroplanes, helicopters, 
ornithopters, ornithoplanes and their kin- 
dred, and no doubt the methods of cal- 
culation for these devices are different 
from ordinary “land” mathematics. On 
page 301 M. C. Krarup has an article un- 
der the heading given above, in which 
some remarkable mathematical methods 
are introduced. If Mr. Krarup’s methods 
of calculation are correct, some very 
startling discoveries in domestic economy 
are immediately in order. 

What is referred to, is the method of 
calculating the power required to cause a 
flying machine to “hover” over one spot. 
The statement is made in the article that 
a body falling under the influence of 
gravity will move 16 feet in the first 
second, and the work done in resisting 
this might be figured by multiplying the 
weight sustained by the speed of 16 feet 
per second. 


To apply this method of calculation to 
domestic affairs of a very homely nature, 
consider the simple case of an overcoat 
hanging on a rack. Now my zero over- 
coat weighs about ten pounds, although 
it has no fur collar. If this coat when 
hanging on the rack, should suddenly 
break loose and fall off and could drop 
through the floor without striking, it 
would fall about 16 feet in the first sec- 
ond; that is, not counting air resistance. 
Now according to Mr. Krarup’s method of 
calculation the power required to hold 
that coat up is its weight multiplied by 
its speed of falling, and this would then 
amount to 160 foot pounds in the first 
second. At this rate, this would amount 
to 9,600 foot pounds per minute. In 
plain English this means that the hat- 
rack is doing 9,600 foot pounds of work 
every minute that it prevents my coat 
from falling on the floor. Dividing by 
33,000 this makes 0.291 horsepower! 

To compare this with a steam engine 
consuming four ounds of coal per horse- 
power hour, this hat-rack would require 
1.164 pounds of coal! per hour, to hold my 
coat. Counting on six months, or 180 
days of winter, and the fact that my coat 
spends an average of about ten hours per 
night hanging on the rack, or 1800 hours 
per winter, and multiplying this by 1.164 
we have 2095 pounds, or a little over one 
ton of coal burned per winter to hold my 
coat on the rack. I was always well 
aware of the fact that it took more coal 
to run the house during the winter than 
it did in summer, but heretofore I have 
laid this to the fact that the furnace was 
running in winter. I realize now that 
considerable of this coal should be 
charged up against the hat-rack 

By a similar process of reasoning, and 
by taking the proper horizontal com- 
ponent of the force, it would not be dif- 
ficult to calculate the horsepower exerted 
by the lamp-post on the corner, when 
supporting a 225-pound policeman lean- 
ing against it at an angle of 82 de- 
grees. 

Now to secure a reasonable method of 
figuring what Mr. Krarup is aiming at, 
why would it not be logical to assume 
what actually happens; that is, that the 
revolving propeller blades of the helio- 
copter are pulling down a continuous 
Stream of air, while the machine itself re- 
mains stationary above the earth? The 
resistance opposed by the air parallel to 
the line of motion, would be the weight 
of the machine, or as he has it, 1200 
pounds and this multiplied by the vertical 
distance through which the current of air 








418 


would be forced to travel by the propeller 
in one minute, in feet, would be the foot 
pounds of work per minute theoretically 
required to hold up the flying machine. 
To apply this to an aéroplane; suppos- 
ing it to be flying on a dead horizontal 
would it not be reasonable to 
that the air is drawn down 
vertical distance calculated 
from the horizontal distance and the 
known angle of its planes? In other 
words, the vertical distance would be the 
horizontal distance traversed in a given 
time, multiplied by the tangent of the 
angle of the planes. The force, or -e- 
sistance, would again be the weight of the 
machine, and the product of this force 
by the distance through which the air is 
forced downward should give the theoret- 


line, why 
assume 


through a 


ical horsepower. 

No doubt, in both this 
horsepower would figure out very much 
less than that actually required to per- 
form these operations, and it is just in 
that point that our methods of applying 


these cases 


power to the process of flying are un- 
economical. 
New York City. R. S. BAYARD. 








Ball Bearings and Methods of 


‘Testing 








It is a pleasure and an education to 
read the splendid contribution on the 
above subject by Henry Hess, on page 
1122, Volume 32, Part 2. It is a valu- 


able asset to us, who dabble in ball-bear- 
ing problems and fall 
into gross error from want of knowledge 
His statement, “Actual 
anew an old engineer- 


who sometimes 
of the subject. 
use demonstrated 


ing 


experience as to the fallacy of rea- 
that constructions suitable for 
were necessarily applicable 
ones by a mere increase of 
dimension,” short time ago veri- 
fied by a unique experience. An error 
of judgment landed me in serious trouble 
which I desire others to avoid. 


soning 
light loads 
to heavier 


was a 


A large press, such as is used in pot- 
teries for making sewer pipes 4 feet 
diameter by 4 feet in length, constantly 
gave out at the phosphor-bronze thrust 
collar. This collar was of 8-inch bore 

ving a single thrust flange 12 inches 


ter. I sought to improve matters by 
roducing a single-row ball-thrust bear- 
ing of ample proportions. The design and 
cost were submitted, but no account of the 
gh cost of the large ball races—which 
it was proposed to make in steel—the 
price of the change was considered pro- 
\ substitution of good cast iron with 
creased dimensions was submitted to 
ig I agreed to put it to trial. 

r r “ wo | inch balls, ot 

C tro pproved iakers; both 

S r de and properly fitted in 

us iy and applied to the thrust 
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I never expected that we should get 
good and lasting results from the cast- 
iron races though I hoped the ample pro- 
portions would make up somewhat for 
what was lacking in the material. How- 
ever, the way and the time in which 
those races were cut up was a surprise, 
and a lesson to me. We started to run 
the press at 6 o’clock one morning, and 
at 8:30 the same morning the races were 
a complete wreck. 

Three-quarters of an inch had been 
left between the outside edges of the top 


and bottom races but after running 2' 


hours, both edges were touching; the 
balls having crushed (or abraded) the 
cast-iron races to a depth of 3 inch. 


One could hardly find the balls for cast- 
iron powder. 

Needless to say, the press was dis- 
mantled, the “improvement” taken away, 
and the original plan of a plain thrust 
collar was resorted to. 


London, England J. T. TOWLSON. 








Semi-automatic Metal Trim- 
ming Lathe 








On page 161 isan article by W. W. 
Patterson regarding a sheet-metal trim- 
ming lathe. I have looked this over very 
carefully and noted the movements as 
described and would offer some kindly 
criticism regarding the design, as I have 
designed several machines for this pur- 
pose, all of which are in successful 
operation today. 

First; there should be a thrust bearing 
of some sort for the spindle JN, as it is at 
present most of the wear from the thrust 
due to holding the shell in position would 
come at the bearing B and gear V, this 
being especially poor as the description 
states that the gear V is free on the 
spindle N. Thus, the thrust would tend 
to clamp the gear against the bearing, 
creating excessive friction. 

Second; the follower J in the rod H 
should be so arranged that it would re- 
lieve itself in case there should be a va- 
riation in thickness of the bottom of the 
shell or, if some scrap should perchance 
be there, the machine would be strained. 
This would cause the collar R to slip and 
require readjustment. As a remedy I 
would suggest a spring follower at J. 

Third; the arrangement used at R for 
taking motion from the cam F, might be 
greatly improved, as the only thing which 
keeps the rod H from turning on account 
of cam action, is the keyway in the bear- 
ing next to d. As this rod H must have 
two movements for every shell, the wear 


on the keyway would soon cause a 
cramping action at the collar R, in con- 
nection with the cam F. 

Fourth; as the follower J and the 


shedder or stripper /, are actuated by 
the same cam and have the same motion, 
considerable time is lost by this arrange- 
ment. Mr. Patterson has not explained 
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how he gets his shell from the shuttle to 
the arbor G. He states that the shuttle 
is fastened to a gear segment which in 
turn has no lateral movement and that 
the follower J pushes it from the shuttle 
to the arbor. I would be pleased to know 
just how this was accomplished in this 
case and how the shell was supported be- 
tween the shuttle and arbor. Also what 
provision was made regarding the shell 
being stripped so that this would not in- 
terfere with the shuttle arrangement. 

Regarding the capacity of the machine; 
for a semi-automatic, from 40,000 to 
60,000 shells per day is extraordinary as 
this would represent, at the lower figure, 
an average output of over 65 shells per 
minute for°every minute in a day of 10 
hours. 


Waterbury, Conn. *“MODERN.” 








A Precision Slide Rule 








With reference to the description of 
“A Precision Slide Rule” given on page 
1034, Volume 32, Part 2, AMERICAN Ma- 
CHINIST, I would say that about two years 
and a half ago, I suggested the use of a 
“saw-tooth” scale for slide rules, with 
division lines on the cursor glass, just 
as described, except that I applied the 
principle to each of the spaces which now 
appear on the 10-inch rule, and not to the 
main spaces only as does Mr. Lurie, and 
which is of course, less accurate. Mr. 
Lurie will find it an improvement to omit 
all the vertical lines. They are not es- 
sential and certainly confuse the eye. 
They are omitted in the diagonal scale to 
be found on the old rectangular pro- 
tractor, which, by the way, affords a 
good example of the application of the 
principle now under discussion. 

I should add that in view of the very 
great difficulty of engraving such a slide- 
rule scale, together with the eye strain 
involved in reading it, I came to the con- 
clusion that the idea was an impractic- 
able one. 

C. N. Pick worTH. 


Fallowfield, Manchester, Eng. 








In a paper presented to the Engineers’ 
Society of Western Pennsylvania, on Feb- 
rvary 15, by J. C. Roberts, assistant chief 
engineer of the Technologic Branch of 
the United States Geological Survey, on 
the Government testing station in Pitts- 
burg, it was pointed out that the work of 
the station up to the present time, with 
structural materials has been confined to 
reinforced concrete and the constituent 
material of concrete and to the testing of 
various clay products in the Clay Pro- 
ducts Bureau. During 1910 it is expected 
that a 10,000,000-pound testing machine 
will be installed, capable of testing 65 
feet full-size section columns, etc. When 
this mammoth machine is put into opera- 
tion and tests made upon it some ex- 
tremely interesting results are expected 
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Lditorial Correspondence 








A well attended meeting of the engi- 
neers of Boston and vicinity was held on 
the evening of Wednesday, February 16, 
in the Assembly Room of the Boston City 
Club. Some time before the meeting was 
called to order the room was well filled 


and later on a notice “Standing room 
only” would have been appropriate. 

The meeting was conducted wy the 
American Institute of Electrical Engi- 


neers, with the codperation of the Amer- 


ican Society of Mechanical Engineers. 
Five papers were read, followed by a 
number of discussions. The first three 


papers presented from several viewpoints 
the question of supplying power for shops 
from central stations. These papers were 
by Dugal C. Jackson, Charles T. Main 
and R. S. Hale, respectively. Mr. Main 
was absent. 

Mr. Jackson summed up the greatest 
advantage of the electrical distribution of 
mechanical transmission in 
“Even when water power in 
available directly 


power over 
this way: 

large quantities is 
alongside suitable factory sites, the elec- 
trical distribution of the power may play 
a part of sufficient importance to enable 
it to supplant methods on 
account of its flexibility, which leaves the 
mill architect free to arrange his factory 
buildings to suit the requirements of man- 
ufacturing products, substantially un- 
trammeled by those difficulties that al- 
ways surround the transmission and dis- 
tribution of power by mechanical means.” 
Then after discussing the flexibility of the 
electrical distribution as compared with 
the inflexibility of mechanical means for 
distributing power, and pointing out the 
economies of central-station power gen- 
eration and the concentration of power 
plants, he asks this question: “How far 
should such concentration proceed ?” 

own question we 


mechanical 


In answer to his 
quote: “These considerations indicate thet 
concentration of steam-electric generat- 
ing plants will afford considerable econo- 
mies when the concentration is carried 
much farther than heretofore, provided 
large steam turbines are utilized as prime 
The ultimate economy cannot be 


movers. 
reached in a single factory plant, even 
when it comprises several thousand 


horsepower; and logical development 
leads beyond the present practice of con- 
centrating the power units of each man- 
ufacturing establishment into an individ- 
ual power plant. Economy and relia- 
bility of power service are both to be ob- 
tained by further concentrating such in- 
dividual power plants located in a com- 
pact industrial center into one or more 
great central stations, each of which pro- 
vides power for a number of establish- 


” 


ments. 
Cost OF POWER IN MACHINE SHOPS 


With specific reference to machine 


shops, Professor Jackson presented these 
figures: “The usual round estimate of 
the cost of power in machine shops and 
the like is S60 per horsepower per year 

taking the average power during working 
hours, perhaps 9 hours a day on the 
average. The cost is probably fully that 
large, and the power in machine shops 
couple of hundred 
not exceed 


seldom exceeds a 
horsepower and often does 
one hundred horsepower. The load factor 
is also rather Under more favor- 
able conditions, large reductions may be 
made compared with this figure.” 

Mr. Main’s paper was particularly de- 
voted to textile mills and, therefore, will 
not be referred to in detail here. 

Mr. Hale the advantages 
of supplying electrical power from large 
central industrial establish- 
ments as follows: “1. Central station 
power can, except in very unusual and 
special cases, be supplied more cheaply 
than when a man in another business at- 
tempts to make power as well as to carry 


low. 


summarized 


stations to 


on his own business. 

“2. Central station power is practically 
always better and gives the private owner 
more freedom and flexibility than when 
he ties himself to his plant. 

“3. Existing central stations 
the past figured the cost of their power 
supply in large high, and have 
unconsciously hurt with the 
public by attempting to charge large cus- 
tomers too much. 


have in 


lots too 


themselves 


“4. When central stations have made 
proper prices, the people who do other 
kinds of business have hurt themselves 


and the public by figuring their own cost 
of power too low, and not charging their 


own time and general expense against the 


added business responsibility of the 
plant.” 
FACTORY LIGHTIN¢ 
G. H. Stickney presented a very read- 


able paper on the subject of illumination 
for industrial plants. From this paper we 
make rather extensive quotations. 
have been published 


“Figures which 


show the relative rate of production by 
daylight and by artificial light in par- 
ticular installations. In every case the 


superiority of daylight has been startling- 
ly demonstrated. Unquestionably in the 
majority of manufacturing plants today, 
raising the standard of illumination would 
justify its cost, in the improved quality 
and quantity of production. Many fac- 
tories are operating by old and inefficient 
methods, where the of modern ap- 
paratus and methods would actually show 
reduced operating cost with improved il- 
lumination.” 


use 


THE WORKMAN WITH RELATION TO ARTI- 
FICIAL LIGHTING 


“The operative is an important factor 


for consideration in any lighting proposi- 
tion. Since the light is provided pri- 
marily for his use, in order that he 
perform his work advantageously, it 
follows that it should be suited to his 
needs. To be satisfactory the illumina- 
tion should enable the workman to per- 
form his work quickly and well, without 


may 


excessive eye strain. The illumination can 
increase his efficiency by making him at 
ease with his surroundings, or can render 
him dissatisfied. 

“It is seldom practicable to equal day- 
light, and therefore is usually advan- 
tageous to call as little attention as pos- 
sible to the artificial lighting. One of the 
current objections to placing a small port- 
able light under the control of the 
inclined to 
wasting his 


work- 
man is that he is 
not 
often placing the light so as to produce a 


experiment 


with it, only time, but 


eves of his fellow workman 
Such 


followed by eye strain, and the workman 


glare in the 


or himself. an arrangement is soon 


feels the desire for more light An in- 


light only makes matters 


creased 
and at the same time calls for higher cur- 


rent consumption. We 


worse, 


have revised such 


installations when it was possible, cut- 


ting the 
going to 


current consumption in two, by 
and still 
providing ample working illumination. 


general illumination 


change is usually resisted at 


first by the workman, partly 


“Such a 
because the 
strained condition of the eye makes it re- 
light for clear 
partly because the workman thinks an in- 
herent being from hin 
If the change can be made diplomatically, 
providing for the first 
few days, it is not unusual that a 
siderable made, 


the same time a furnished 


quire mor vision, and 


right is taken 


additional intensity 
con- 
reduction can be and at 
lio 


light which is 


really better for the employee. In mak- 
ing such a change the operator should 
understand that the new system is an ac- 


cepted success elsewhere. If it is treated 


as an experiment and the workman’s 
opinion asked, he is apt to become over 
critical.” 

In spacing and arranging lamps in a 
room, these two points are worthy of 
consideration. The lamps should be 


spaced one and one-half to two times as 
far apart as the hight 
favor those parts of the 
best daylight, be- 


cause in arranging operations and pro- 





above the work, 
and it is wise to 
room which have the 
cesses those requiring the best light are 


naturally located near the windows. 


GENERAL ILLUMINATION 


The general illumination for factories 
was presented by Mr. Stickney in these 
words: “There are two principal ways 
of lighting a room; namely, by local il- 
lumination and by general illumination. 
Where the former method is followed, a 
small lighting unit is placed at each point 
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where particular illumination is required, 
the remaining parts of the room depend- 
ing on stray light or a low general il- 
lumination. For general illumination, the 
room or section is lighted by 
atically placed units, so arranged that all 
parts receive approximately the same il- 
lumination. Relatively large lighting 
units are used, depending in size upon 
the dimension of the room and degree 
of illumination required. 

“General illumination does away with 
temporary construction and  ansightly 
drop cords, and the accompanying high 
depreciation and, in many cases, fire risk. 

“The use of drop cords among stock 
shelves is especially to be deprecated, 
on account of tendency to put the lamp 
down where there is danger of causing 
fire. With properly labeled shelves, a 
permanently installed lamp above the 
aisle will provide the necessary illumina- 
tion. When it is necessary to look under 
the shelf, a hand mirror can be used. 

“When lighting processes in an open 
room, general illumination can be used 
economically where work is concentrated, 
but where there is just a few widely sep- 


system- 


arated points which require light the 
method of local illumination will be the 
cheaper. The choice between the two 


methods often depends upon the process. 
General illumination gives a softer and 
better diffused light, but will not furnish 
light in a deep boring as readily as a 
specially placed local lamp. General il- 
lumination permits the use of most effi- 
cient illuminants, with least wiring and 
maintenance expense. 


MACHINE SHOP LIGHTING 


“In machine shops general illumina- 
tion can ordinarily be used to good ad- 


AMERICAN MACHINIST 


some opera- 


local 


vantage, although special 
tions require local lighting. Such 
lighting is sometimes provided by loan- 
ing extension lamps to the workmen on 
checks, after the practice followed with 


tools. This practice is often used for 
automatic machinery, where a_ special 
light is required for. setting up, 


though a low general illumination is suit- 
able for regular operations. Ordinary 
machine-shop work requires about 3-foot 


candles, though for rough work 1-foot 
candle is often satisfactory, while for 


fine work 6- or more foot candles may be 
required. 

“The presence of many overhead belts 
makes the elimination of shadows with 
illumination more difficult, and 
is also apt to be destructive to drop 
lights. Modern shops use as few over- 
head belts as practicable. 

“In drafting rooms at least 6-foot 
candles should be provided on the draw- 
ing board. The selection between general 
and local illumination depends upon the 
arrangement of the room and other con- 
ditions. Where local lighting is used 
lamps should be shaded so as to cut off 
glare, and if possible located out of the 
draftsman’s reach over the table a little 


general 


to his left.” 
CURRENT AND VOLTAGE 


“The circuits for feeding factory light- 
ing are usually determined by the central- 
station current available, or the require- 
ment of the electrical motors of the plant. 
Either direct or alternating current can 
be used to equally good advantage for 
lighting, except that arc lamps do not 
give a steady light on 25-cycle circuits. 
Whenever possible the voltage of the 
lighting circuit should be between 110 
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and 125, as the most efficient lamps are 
more readily applied to these voltages. A 
220-volt, three-wire circuit is commonly 
used to advantage.” 

LAMPS FOR INDUSTRIAL LIGHTING 

Mr. Stickney pointed out that there 
are several types of incandescent and arc 
lamps available for industrial illumina- 
tion, but that none of these lamps is suit- 
able for all conditions of lighting. Thus 
it is often desirable to use several types 
in the same plant. 

“The carbon incandescent lamp has a 
high specific consumption and is econom- 
ical only with very low price of power 
or in small* portable units. As it will 
stand rougher handling than any of the 
other forms, the carbon lamp is ordin- 
arily used with extension cords. 

“Tantalum lamps are finding a consid- 
erable use in manufacturing plants es- 
pecially where direct current is available. 

“The tungsten lamp has practically rev- 
olutionized commercial lighting and is 
now being extensively adopted in indus- 
trial lighting, especially in textile mills. 

“Inclosed carbon arcs, both direct and 
alternating current, are used to a large 
extent in industrial lighting. They are 
efficient as large units and have a very 
low maintenance cost. For the higher 
grades of lighting they are very often 
equipped with fuses to soften the light 
and direct it downward. 

“The flaming arc lamp, using a so- 
called yellow carbon, after several years’ 
use primarily as an advertising light, is 
now being used to a considerable extent 
for the lighting of foundries, machine 
shops, etc., where the rooms are high 
and where it is desirable to hang lamps 
above the crane. 








Handy Home Made 


Erecting Crane 


By Charles Collins 








Recently I happened to be where a 
new light and power plant was being in- 
Stalled. As the parts of 
were cumbersome and 
the erecting crew were provided with a 
light and handy portable traveling crane 


of home-made construction, which seemed 
to be the acme of convenience. 




















HANDY HOMEMA 





the machines It consisted of a ten-foot length of I- 
heavy to handle beam supported by two 6x6-inch tim- 
bers, which telescoped into light, well 
braced frames of angle iron, thus per- 
( 
) —_ 
\ 
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ERECTING CRANE 


mitting the beam to be raised to a hight 
Suitable for the job. A traveler and a 
chain tackle completed the outfit. 








Stevens Institute Alumni 








The 9th annual dinner of the alumni of 
Stevens Institute was held at the Hotel 
Astor, New York City, on February 12 
and was attended by nearly 300 men. 
President Humphreys presented his pro- 
gram for the development of Stevens and 
made a plea for the money necessary to 
Carry out the proposed plan. He an- 
nounced that $63,500 of the $1,250,000 
which he expects to raise has already 
been received. This is to be used for 
the purchase of the Castle Point estate, 
for the erection of several buildings, in- 
cluding a mechanical laboratory, an elec- 
trical laboratory and a dormitory, as well 
as to provide an endowment fund, 
























































March 3, 1910. 

Correspondence on mech- of Hill Publishing Co., Ltd., 6 
anical subjects solicited \ Z y Bouverie St., London, E. C., 
and pai or. Name an SN will serve all subscriptions 

1 paid f N i SS 
address must always be iS for English Edition’ for 
given—not necessarily for a r Europe = British posses- 
publication. 24 sions in Eastern Hemisphere 
_ Subscribers can have ad- an Price 30 Shill ings for Eng 
dress changed at will. Give lan For all other countries 
old and new addresses. in Eastern “He yher e, 35 

’ is} 

Subscription price 34 per Shillings. 
year, postage prepaid, to any A PRACTICAL JOURNAL OF MACHINE CONSTRUCTION “Maschinenbau.” 71 Unter 
ost office in United States, <OTTTS TIAL , ro “ 7 . mh — len Linden. Berlin N. W. 7 
post omice in United asic; ISSUED WEEKLY BY THE HILL PUBLISHING COMPANY ¢2 Linden, Berlin N- W. 3. 
Mexico. $5.50 to Canada. JOHN A. HILL, PRES. ROBERT McKE AN, SEC’Y. 505 PEARL ST., N.Y. —_ Edition. Price for Germa 
$7 in ali foreign countries oe ees mates 24 M.. Au ia 20 K.. Switz 
except Europe and British land 32 1 other countries 
possessions in Eastern Hem- Entered at New York Post Office as mail matter of the second class, in | ; ominniers 25 0S 
isphere. Cable Address, *“* Macuinist,”” N. Y. Business Telegraph Code. America 40 M or $10. 

Pending Patent Legislation CIRCULATION STATEMENT considerable saving of expense to ap- 

. 7 During 1909 we printed and circulated plicants, 

1,209,000 copies of the AMERICAN MACHINIS A more careful consideration should 

: : : Our circulation f Me a 1910, be given to appeals after this change, 

- , > > >< r > 

Among the bills dealing with patent 40 erican weekly. At ' thiy, English for the number of appeals is now so 
legislation, that have been introduced at weekly and German weekly) 109,250 7 ‘ | : 

. . ; ree iat the commissioner i lampere 
the present session of Congress, are two NS reer re 10,250 : - : - rhe ag ' aps P . 
; ‘ ‘ o find sufficient time to give a prope 

that are especially worthy of considera- This paper reaches 40.250 separate readers : ” — on, oo 
tion and support. One of these is a cach month and on aed amount of personal attention to each 

bill to establish a United States Court Vone sent free regularly, 9 turns fro — ; 
of Patent Appeals; the other a bill "crs comne ; ‘ Figures The present board of examiners-in- 
amending and revising various sections “ * ©‘ wet . chief consists of three members and no 
« ale s ~- = © L ~ ae . . n 
of the revised statutes relating to pat- pene & Gan ty ae Se supply . 
ents, and in particular providing for the temporary vacancy caused by sickness 
elimination of one of the appeals within Contents pacz or absence. The absence of one mem 
the Patent Office ber often results in an evenly divided 
7 ; Modern Automobile Building Methods in board with ac > .f -cessit f 

Os »ctahlichi ‘ é a consequent necessity for a 

— ae thay — mens S Count ¥ French Shop. . RGSS ERES SS $3 rehearing. With an appellate board con- 

patent appea!s but little needs to be said putisnure Finish SS ; ; ; t forth i s bill 
. Stituted as se rth hese bills, ¢ 

here, as the subject has been presented Gocd Work in Manufacturing Speed ome * “2 = ee . 
several times in our columns. The Lathes RO lage would always be assured for 
bill, R. H. 14,622 and S. 4982, provides Methods of Hand Automat rurret there are six members, any three of 
for a court of appeals for patent cases Work 91 whom at the designation of the com- 
organized and conducted similarly to .he A Mel and 6 LAttio History 7 missioner constitute a quorum; thus 

: " a : An Effective Process for Burning Fuel “or joi ; ratio e 
~ ~ . ° . i ré I wo : 
Supreme Court of the United States; ou ...... . i rg ima ation uld seem 
. ° — a ° . 0 , &@Ss a. 
having a chief justice appointed by the Worcester School Ma‘ams and Industrial en on nin os } ” 
President and four associate justices, Training cactmaae ae — " ——e, VS oy SS a 
designated by the chief justice of the An English Drafting Room and Efficient within the Office instead of two, a greater 
United States Supreme Court. The de- Costs System 49 += Stability should be given to the decisions, 
cisions of this court shall be final. ex- *Utomobile Practice in the Chadwick En These bills undoubtedly shape an im- 
cept that the Supreme Court of the =e Works. . 14 portant plan to expedite patent litigation’ 

: oe sieiaine A Simple ‘ectric Light Fixture for . a ee . : 
United States has the power of review. Board LOD and the ner: - p=engarteg reheat 

The establishing of this court, especial- Machining Larze W Unusua They are directly in Ne with the broad 
ly constituted to consider patent cases Methods 46 Movement that is now shaping itself to- 

. ‘ Bushing for Screw Ma ne ¢ ets $10 - ninimizing ] ’ slay 
on appeal, should work immediate good , |, es vais, hasidiedes : on ae ward a minimizing of the law’s delay. 

é om: ri chiner) as Ser in ‘ j " ho is ' re j esti . 
in lessening the delays in such cases, Work 0 Anyone who i inte rested in stimulat 
and in constituting a court whose justices’ Letters from VDractical M ing real invention and in parent reform, 
will become experts in considering the Practical Hints in Gear Cutting can help the cause by writing to his 

hee . Adjustable Steps for Jigs and Fi s in Congress ving ; 
complex technicalities surrounding the ie “eM os to Be =e . representative in Congre urging pass 

“ Bae tures....f i I l in mh ing ‘ < hills 
questions involved in much patent litiga- Slots Draw In 414-416 = out 
tion. Discussion of the Previous Ques 
The bill to revise and amend certain wee > Housings for Large Planers 
. ° .Financial Mee lics of Ay 23% om. 
Statutes relating to patents is H. R. hate Rall Te ah fhe Rica inspection Vs. Horse 
18,885 and 5636 of Testing s M Sense 
At present there are two appeals with- rr ng M Precis Slid 
in the Patent Office. The first—in an in- " Rule a as = 

a ‘ . ngineers eeting In Bostom....... Ho 1} 
terference case for example—is from the), ,aine patent Levisia 10 Few will deny the necessity or the de- 
examiner of interferences to the board of npigiad 1 ction vs. Horse Sens 1? sirability of inspection in modern manu- 
examiners-in-chief; the second from this) Just a Business Proj { facture nor is it an easy task to say just 
boasd to the commissioner. In addition, NeW Teels and Machine Shop Appliances 42 how far it should be carried, yet there 
there is an appeal outside of the office a growing feeling that it is barely pos- 
to the court of appeals of the District of ents and the examiners-in-chief, any sible that we have carried it too far in 
Columbia. Thus there are three appeals three of whom at the designation of the many cases. 
in all. commissioner shall constitute a quorum When parts are made to gages and 

The passage of this bill will elimi- of the board. every screw is tried in a gage before 
nate one of these appeals by constituting The establishing of this board of ap- going to the assembling room, the ma- 
a board of appeals in the Patent Office, peals, that is, the elimination of one ap- chines go together with very little fitting 
comprising the commissioner of patents, peal within the Office, should shorten the and duplicates can be supplied without 
the first assistant commissioner of pat- time required for the ultimate disposal difficulty. Then we adopt the stock 
-nts, the assistant commissioner of pat- of appealed cases, and should effect a phrase of excellence “inspected for a 



































422 


thousandth variation” and write our 
names large on the list of real manufac- 
turers of high-grade machines. 

But there is another side to the story. 

We get the inspection fever so badly at 
times that we become delirious and over- 
look two important points. One that 
while gages may be positive, inspectors 
are not and the other that we are wast- 
ing precious time and money in useless 
inspection, or in the adoption of limits 
that are utterly absurd for the work ir 
hand. 

We pay good money to toolmakers to 
make gages that are right and then hire 
inspectors to use them who have no no- 
tion of what intelligent inspection really 
means. When a man is out of place in 
any other department he usually winds 
up in the inspection room or we hire 
some docile individual who looks harm- 
less and understands that limit gages 
were made to “go” or “not go” as the 
case may be. But unfortunately we 
have no gage yet in use which will regis- 
ter the amount of pressure used to force 
it over the work. As a consequence we 
are apt to get pieces of different sizes 
passed by the same gage in the hands 
of different men or by the same man, de- 
pending on the condition of his muscle. 

The regular inspector, even if of more 
than average ability, can hardly be al- 
lowed much if any discretion beyond the 
limit of his gages, and yet we all know 
of countless cases where a piece is re- 
jected which is just as good for its pur- 
pose as though it were a half or quarter 
thousandth, larger or smaller. The rem- 
edy here wou!d seem to be to have one 
or more inspectors with discretion, to 
simply examine rejected pieces and see 
how many of the defects were vital. This 
is not a plea for any laxity of real in- 
spection, only the prevention of needless 
and costly waste which is now done in 
the belief that the product demands it 

Where parts fit each other, the limit 
of variation must necessarily be small 
te secure satisfactory results, but where 
they simply come in contact with the sur- 
rounding atmosphere, the limit can be 
larger without undue air 


le universe. Yet we find 


considerably 
pressure in tl 

limits held almost as close where there 
is no fit as where the parts come to- 
gether. We know of one automobile fly- 
wheel where the limit of the thickness of 
the web is held to a thousandth of an 
inch. 

It is contended that cases of this kind 
are not so much to keep the parts exactly 
alike at non-essential points as to its 
moral effect on the men; that if they are 
limits on everything the 


We do 


kept to close 
general results are much better. 
not consider this point well taken. 

There has been much complaint that 
it was difficult to find men who knew 
how to do just the grade of work that 
was required. That they would do fine 
toolmaker’s work on a pump repair job or 
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rough work on a tool job, which is too 
true in many cases. But is this not just 
the result you would expect from an un- 
varying limit of accuracy, regardless of 
the necessities of the case? When a 
man is held to a close limit where his 
common sense tells him an eighth of an 
inch would not affect its operation, he 
thinks and says things which are more 
forcible than elegant, and loses respect 
for the judgment that declares such lim- 
its necessary. 

We believe the effect of un- 
necessary accuracy as of unnecessary 
rcstriction of any kind is distinctly bad. 
Make reasonable limits and stick to them 
but let the limits be in accord with the 
practical necessities. It is much easier 
to make ten-thousandth fits on the draw- 
ing board than in the shop. Select in- 
spectors who know the rudiments of the 
work at least and have them in charge of 
competent men. Then let all depart- 
ments pu!! together and we believe the 
losses from properly rejected work can 


moral 


be materially reduced. 








Just a Business Proposition 








Two years ago a committee of Senators 
and Congressmen spent some months in- 
vestigating the postal situation. They took 
nothing for granted but looked into every 
nook and cranny that was open. 

This commission decided that no re- 
liable data were available and that most 
of the figures given were estimates.” 

They found that very few improve- 
ments in the business methods of the Post 
Office Department ‘ad been made in a 
hundred years. 

They found the 
world run with antiquated methods, that 


largest business in the 


the responsible positions in this vast ma- 
chine were in the hands of politicians, 
that red tape clogged the wheels of prog- 
ress and that, unlike any other busines 
concern, they were trving to economize by 
cutting down the volume of their business 
rather than increasing it. 

This committee offered a bill to Con- 
gress, known as the Overstreet bill—but 
Congress had other fish to fry and no ac- 
tion was taken. 

This bill provided for the appointment 
by the President of a nonpolitical Di- 
rector of Posts, who shall not be removed 
except for cause, and fer a reorganiza- 
tion of the Postal Department along 
modern business lines. 

Senator Carter has reintroduced this 
bill, and it ought to pass. 

It makes no snap judgments on “esti- 
It provides that the department 
be put on a business footing first and 
remedies applied after it is known what 


mates.” 


is the matter with it. 
The increase 6f magazine postage is 
not needed—the deficit increased $18,- 
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000,000 on a decreasing second-class 
mail. 

There is something rotten in Denmark 

we think it is just departmental dry 
rot. 

There have been some seventeen Post- 
niasters General in the past twenty years. 
To change the head of any big private 
business concern that often would break 
it. Fortunately the Postmaster General 
just rattles around in his job and the 
clerks carry on the work and make out 
their reports—and his. 

Then he proposes 
pose. 

And the people of this country want 
their newspapers and magazines just as 
cheap as they can get them and they 
are getting tired of some things in our 
antiquated post office. 

For instance, they are wondering why 
our department can make arrangements 
to carry a parcel from Seattle via New 
York and on to London or Paris or Berlin 
for 12 cents a pound and charge 16 
cents a pound to carry the same package 
to Tacoma, or even across the street. 

They are tired of the trade our post 
office made with Canada increasing the 
rates on second-class matter to our neigh- 
boring country to the detriment of our 
trade there. They are tired of such acts as 
the recent reduction of 80 per cent. on 
foreign-going letters—and a howl about 
a deficit in the same breath. 

If parcels posts are good for the for- 


but the people dis- 


eigner they are good for us. 

If the postage on the letter that carries 
the money order back to Italy should be 
less, why should the postage on the p2per 
that tries to make an American citizen of 
another Italian be more ? 

A respectful letter from any business 
man to his representative in Congress 
asking him to support the Carter Bill 
(Senate Bill 6287) will receive attention. 

Let’s look over the books before we 
sheot somebody for embezzlement. 








Publication 


New 








By STARLIGHT AND MOONLIGHT. H) 
pages, 6x9 inches published by the 
Warner & Swasey Company, Cleve- 
land, Ohio, 25 cents. 

Coming at this particular time when 
there are comets to be seen, this little 
book makes an interesting introduction to 
a very fascinating study. It takes up 
single and double stars, the planets and 
the moon and is illustrated with a num- 
ber of guide maps and two excellent half- 
tones of the moon. While it also calls at- 
tention to the prism terrestrial telescope 
made by this company, it is none the less 
valuable on that account. If, as many 
assert, every man should have a hobby 
in addition to his regular employment, 
we can think of none which would be 
more fascinating and less injurious than 
that of star gazing. 





_ 

















March 3, 1910. 


AMERICAN MACHINIST 


423 











12) 











New ToolsandMachineShopApp 


Showing New Ideas in Machine ShopEquipm 
it possible fo do better work at a reduced cost 


liances 
ent/iar make 


























Power Shearing and Punch- 
ing Machines 








Fig. 1 shows a belt-driven machine for 
shearing angles, squares and rounds. 




















ANGLES, 
NDS 


Fic. 1. A SHEAR FOR SQUARES 


This machine is built in several sizes to 


shear rounds up to 3 inches diameter, 
squares up to 25/8 inches and angles 
up to 7x inches. Shears for T’s, 
channels and other structural shapes 


can also be supplied. 
Fig. 2 shows a machine for the same 

















SHEAR FOR ANGLES, SQUARES, 
ROUNDS AND PLATES 


Fic. 2. 


purpose as that shown in Fig. 1 but with 
the addition of a plate shear. The shear 
will handle plates up to 1'4 inches thick. 

Fig. 3 shows a machine, similar to that 
shown in Fig. 2, provided with a punch. 
These machines are made in various sizes 








ANY new or improved machine 
or shop appliance of interest to 
our readers will be illustrated 
and described in this department. 


A full and detailed de- 
Scription will be given—when of 
Special interest and it appears 


here before being sent elsewhere. 


more 


ALL descriptions appear in all 
four editions of the paper 
Weekly, Monthly, Weekly Eng- 
lish and Weekly German, 




















with throats up to 32 inches deep and 
of sufficient power to punch a 2-inch 
hole in 19/i6-inch plate. 

All parts subject to strain such as the 
frames, caps of the slide, couplings, etc., 


are made of steel castings. The shafts 
are made of tempered steel and run in 


bearings 


cast-iron 


phosphor-bronze or 




















Fic. 3. PUNCH AND SHEAR FOR PLATES, 
ANGLES, ROUNDS AND SQUARES 

their 
can be 


according to 
Motor drive 
these machines. 


respective duties. 
applied to any of 
They are built by the 
Carpenter-Kerlin Gear and Machine 
Company, 77 White street, New York. 








A New Set of Swedish Gages 








The Grénkvist Drill Chuck Company, 
18 Morris St., Jersey City, N. J., has 
brought out a new set of the Johannson 


gages. This set comprises 28 blocks, a 
pair of half-inch plugs, for internal 
measuring and a 2-inch holder. With 


this set measurements by increments of 


0.001 inch can be made. 


A Draw-in Attachment 








The halftones show a adjustable 
spring collet and draw-in attachment. 
The spring collets are applicable to any 


make of screw and turret lathes and the 

















AD] USTABLI AND DRAW-IN 


SPRING COLLET 


ATTACH MEN 


draw-in attachment to any mal of en- 
gine, speed and turret lathes provided 
with hollow spindles. The spring collet 


" 


being adjustable, will take the place of a 


full set of the regular one-piece spring 
collets. 

The hood at the left in the lower figure, 
is threaded to fit the spindle of the lathe. 
The operating 


the gripping 


sleeve fits in the hood and 


jaw holder fits in the sleeve 


All these parts are held together by tl 
steel cap shown at the right in the cut 
All the working parts are hardened and 
ground. The device can be furnished 
with either three or four jaws, or witl 
stepped jaws for flange or similar work. 


These collets and draw-in attachments 


are made by the Cleveland Chuck Com- 


pany, Cleveland, Ohio. 








Vise 


‘Toolmakers’ 








The Brown & Sharpe Manufacturing 
Company, Providence, R. I., is making 
~} 
| 


a toolmakers’ vise which is particularly 


convenient for drilling, fitting and laying 
out work on surface plates and for sim- 


hardened 
capacity of 
and 


are two auvxili- 


ilar uses It is of steel, 


and 


inches, 


Case 


has a maximum two 


being strong, yet light con- 


venient to handle. There 


ary jaws which can be slipped on and off 


the end of the screw to aid in increas- 
ing or reducing its capacity. The screw 
itself is hardened and has a short slid- 








424 


ing bar that is fitted through a nurled 
nut at the end. There is also a V-slot 
which is very convenient in centering 
round bars and in other work where these 
slots are generally used. 








A Mlachinist’s Clamp 





= 





This line of handy little tools, of which 
the smallest is shown in the halftone, 
was brought out to meet the demand for 














simerican Ma ‘hinist 
MACHINIST’s CLAMP 
a low-priced clamp. Made of sheet steel 
pressed to shape, they are strong and 
light. The jaws of the clamp shown are 
23, inches long and will take 1'4 inches 
between them. They are made by the 
Tower & Lyon Company, 95 Chambers 
street, New York. 








A Motor Driven Bench Drill 








The halftone shows a 12-inch motor- 
driven bench drill press. The motor is 
adjustably mounted so that stretch in the 
belt may be readily taken up. The table 
is counterbalanced and can be swung 
around out of the way. 
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Greatest distance from spindle to table, 
14 inches; traverse of spindle, 3 inches; 
table, 8x10 inches; weight, 180 pounds; 
maximum horsepower of motor 1/3. 

This machine is built by the Willey 
Machine Company, Jeffersonville, Indi- 
ana. 








A Milling 


Piston Ring 
Machine 








The machine shown in the halftone is 
for milling the 45-degree angle slots in 
piston rings. The rings are clamped to 
the table by means of the air-operated 
clamp shown in the halftone. The ma- 
chine shown will handle rings up to 8 

















A MACHINE FOR MILLING ANGULAR JOINT 
SLOTS IN PisTON RINGS 


inches in diameter. The rings are lo- 
cated by suitable plugs on the angular 
table as shown. The air clamp requires 
a pressure of from 60 to 80 pounds to 
operate it. This machine is built by 
Ackley & Abbey, Battle Creek, Mich. 








A Screwdriver with Inter- 
Blades 


changeable 


-~* 








The screwdriver shown consists of a 
handle which fits all the blades, they be- 
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ing retained by a small spring pin shown 
in the sectional cut.of the handle. The 
blades are made in two styles, round and 
square and in two diameters of each 
style, ie., 5/16 and 3¢ inch. The round 
blades are supplied from 1 to 36 inches 
and the square from |! inch to 12 inches 
in length. The shanks of the blades be- 
ing square, they fit any bit stock. The 
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THE HANDLE AND THE BLADES 


wooden handle is reinforced by a steel 
shank running the entire length as shown. 
The tools are made by the Tower & Lyon 
Company, 95 Chambers street New York. 








A Tool for Dovetailing Holes 


or Grooves 


By M. JACKES 








Sometimes it becomes necessary in 
caps that are to be babbitted, and where 
the dovetailed grooves or holes that hold 
the babbitt have been omitted in the cast- 
ing, to drill them in afterward. 

The sketch shows a method of dove- 
tailing these holes not generally known. 

The size given might be used on 6-inch 
boxes and up. Drill about '%-inch deep 
with a 53-inch drill, then follow up with 
the tool as shown just entering the hole 





The heel of the tool A is rounded off 
>. _ a 
¢ tj ,~—_—_— 7 
Aa American Machinist 

DRILL FOR UNDERCUTTING 


slightly so as to do no cutting, but rides 
around pushing the cutting edges into the 
casting and forming the dovetail. The tool 
must be sufficiently long to spring '<- 
inch, which it has done when it gets to 
the bottom. The dotted lines B indicate 
the clearance on the cutting edge. 
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Foreign Trade in Machine Tools 
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$25 


By an American Salesman 








The foreign business admittedly in all 
“protected” countries is secondary to the 
home trade, in fact may be called “over- 


flow business.” After a manufacturer 
has supplied the home trade he then, and 
only then, looks further afield. The 


question arises as to which is the better 
method to adopt—install and maintain a 
representative in the foreign market, or 
give the agency to a first-class accredited 
machinery merchant. 

In my opinion the latter method is bet- 
ter by far, that is if there are real live 
men at the head of the agency and the 
same kind of salesmen on the road. 


THE SPECIAL OR SINGLE LINE OF 
MACHINES 


The consideration of this subject may 
be narrowed down to manufacturers mak- 
ing a special and one line of machine 
tools. In such cases it would seem ad- 
visable to establish and maintain a di- 
rect representative abroad, and exclusive 


of machinery merchants. Yet in such 
cases the machinery merchants might 


take care of the business in a better way. 
If these special machines are good tools 
and labor savers, the salesman finds no 
difficulty in selling them; that is, if he 
can get hold of the machines in a rea- 
sonable time. Herein is the whole trouble 
—the difficulty in times of prosperity in 
getting hold of good machinery to sell. 
The experience of many years confirms 
this statement. As regards this item, my 
experience is that business is usually 
brisk in all countries much at the same 
time, and by past experience, deliveries 
of machines ordered for foreign shipment 
depend very largely on factors at home. 
In many cases the foreign user is allowed 
to wait an unreasonable time even after 
promises have been made, owing to the 
manufacturers giving home users. the 
preference and getting the agent’s com- 
mission himself, besides causing hard 
feeling between the agent and customer, 
to say nothing of the inflicted in 
prestige as regards future business. Of 
course, manufacturers do not complain 
in brisk times, but only in dull times, and 
these depressions generally take place 
the whole world over ct the same time. 

Now what could the special represen- 
tative do in such times of dearth? He 
might keep busy prevailing on customers 
to wait for long deliveries—a costly and 
absurd state of affairs. 

At this time it might be well to consider 
the cost of maintaining a direct repre- 
sentative. 

These figures are formidable looking, 
but the experience of many manufactur- 
ers in America will confirm the nearness 
of the estimate, and if anything this es- 
timate is on the low side. 

Considering the case of one territory 


loss 


only, that of Great Britain, with the cost 
of maintainance at £2000 per annum, It 
would be necessary for the special repre- 
sentative to get £20,000 of business to 
justify his existence. This 
selling 100 machine tools at £200 (51000) 
each per year, or two per week. This may 
be called a normal year. This estimate is 
a very fair consideration, and a 
things which ought to be obtained if di- 
rect representation is adopted. 

Now supposing six territories secured 
that same amount of trade it would equal 
£120,000 per annum (S600,000) or 600 


amounts fo 


State of 


FOREIGN REPRESENTATIVES IN 


COST OF} 


THE CASE OF GREAT BRITAIN 
Cost per Annu 
Representative'’s salary £000 $2,000 
Representative’s expenses, ra 


£400) Ss? 000 


and hotel 


Representati e’s CO sior 


per cent. on £20,000 £400 SY O00 
One operator! £150 S750 
Operators expenses, raul and 

hotel £200) $1.000 
Typist £70 S300 
Clerk, book keepe! shile 

ombined £100 S500 
Odd boy £25 S125 
Tel phone £15 $7 Oo 
Rent and rates for office £50 $250 
Extras—telegrams, postage, of- 

hice supplies, st« ize « mia 

chines, advertising by ail 

and otherwise, repairs to ma- 

chines and alterations to tool 
P equipments (no bad t > 

Py © 6case eos ees £100 S500 

£2? O10 S10.050 
Country, Cost per Ant 
ON “Eee eee £? O10 S10.050 
Norway ~ 
‘ } 
Swecde 
ab on OE ee £2,000 $10,000 
Denmark ; 
Russia 
Holland ) 
. cemenead £2? 000 310.000 
Belgi | Le, 
Germany } 
Pte . £? OOO S1LO.000 
Austria § : 
France | , it £? OOO S10.000 
Wit zeriam 
Italy ) 
“pain £? OOO S10.000 
Portugal) 
Grand total. £12 010 S60.050 


machines at 51000 cach per year, or two 
per day, and if the price per machine 
be 52000, the output equals one per work- 
ing day. This would be a 
“foreign” business, reductio ad absurdum. 
The partial success of three representa- 
tives out of six would be a financial fail- 


magnificent 


ure to the whole scheme. 

If the business were in the 
ery merchant’s hands the cost of selling 
£20,000 worth would be equal in both 
cases, with the difference that the manu- 
bad debts. 
normal 


machin- 


facturer takes no risk of 

Now if the trade 
for any one year, the manufacturer would 
still be charged £2000 selling ex- 
penses, to support the direct representa- 
tive (in fact the expenses of selling tools 
increase when hard to get), 
and the charge would stand just the same 
whereas, 
ma- 


were below 


with 


business is 


even if the business were nil; 
under like dealing with 
chinery merchants, the expenses are pro- 
portionate to the,orders, and no such 
charges are being made when the busi- 


conditions, 


ness is nil, which is equivalent to say- 


ing that in the former case the manu fact- 


urer has to get $100,000 more home 
trade to support the foreign representa- 
tive. 

A recent Daily Consular and Trade Re- 
port contained long article, that has 
been extensively reprinted, extolling the 
grand success of an American firm that 
adopted direct representation in France. 
Business amounting to $1,000,000 was 
turned over in five years, selling 400 spe- 
cial machine tools, which equals $2500 
(£520) each. This price one presumes in- 
cludes some equipment and the tarif 
Such phenomenal success is attributed 


Is it due to the 


the 


to direct representation. 
the machines, or only to 
himself’ or perhaps 
Now the question pre- 
the ‘ 
results if used 


value of 
salesman a com- 
bination of both ? 
itse!f—should 
bination produce the same 
in connection with machinery merchants ? 
The answer.can only be in the affirmative. 

Then again, the referred to in 
which the business was done were when 
w industry, was 


sents not same com- 


years 
the motor-car trade, a new 
at its best; a parallel with the cycle boom. 
Such floods of business,‘like the recent 
Paris floods, subside naturally, and such 
abnormal conditions cannot serve as a 
guide. 

Further, direct representation is not a 
new thing as the article referred to would 
It has been tried by manufact- 
much to their 
The scheme 
but it does not 


indicate. 
before, regret in 
be all 


pan 


urers 
nearly all cases. may 
right in good years, 
out taking averages. 

The foreign machinery 
not as perfect as could be desired, neither 
manufacturers; but 
keeps 
the 


merchants are 


are the machine-tool 
so long as the foreign 
uptodate and alive to the 
machine tools to his customers, quick to 
catch up 


chines he 


merchant 
value of 
new developments in the ma- 


handles, there should be no 


reason to make a change. 


DIFFICULT TO GET SALESMEN FOR Ma- 


CHINE TOOLS 
for the mer- 
machinists, 


tact 


The men selected to sell 
chant should be practical 
gentlemanly men ina 
and wide experience combined with com- 
the crux of the 


wav, men with 
nercial experience, but 
whole thing is to find a successful sales- 
The machinery 
manufacturer are 


man in machine tools. 
merchant and the 
agreed on this point. When such men are 
found it behooves the merchant to appre- 
ciate the success by 
company 
subject of the kind of 
treated fully here as it raises the topic of 
round man, but the 


The 


cannot be 


with an invested interest. 


men 


specialist versus all 
merchant is quite as capable of securing 
manufacturer. 


good men as the 
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As regards direct representation, this 
can only be accomplished in special ma- 
chinery; such drills, lathes, 
shapers, planers and others of a similar 
character in any event would not pay for 
direct representation. It is only where 
some new special machinery is evolved 
industries in which quanti- 


tools as 


for certain 
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ties are required, that direct representa- 
tion would have a look-in in any event. 
Speaking as one who has had experi- 
ence in buying, selling and manufactur- 
ing, there is still room for the much 
abused merchant, and in many cases he 
fills a want which cannot be accomplished 
by direct representation. At the same 
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time the merchant is a godsend to man- 
ufacturers when they want to load him 
up with machinery which they have had 
canceled by their own customers who 
cannot take the goods, which are then 
shipped off to the foreign merchant, 
knowing that he can be drawn against in 
60 days. 








Patents and Present Patent Law Procedure 


By J. C. Howell 








To patent is to make public. That is 
the first meaning of the word. The term 
Patent” means a document ex- 
and setting forth all the details 
it refers to. The term is 

grant of some right or 
or else that 
without 


“Letters 
plaining 
of the matter 
applied to the 
other that would not exist, 
could not be properly proved, 
the grant. With reference to inventions, 
it is-supposed to mean the grant of the 
exclusive right to make, to and to 
sell articles covered by the invention. 
Observe that I have said, is supposed 
to. In form it for the patent 
uses those very words. And this is the 
general conception of its meaning. As 
fact, a patent grants noth- 


use 
, 


does so, 


a matter of 


ing. It is merely a recognition of a moral 
right that already exists in such form 


that the possessor of it is given a slight 
A patent is 
Government 
learn after 
has dis- 
he is en- 


advantage in bringing suit. 
an acknowledgment by the 
able to 
inventor 


that so far as it is 
diligent the 
covered something new which 
and that so far as its 


search, 


titled to possess; 


courts are concerned, anybody who 
doubts the fact will have to prove his 
case. 


Ordinarily, anybody who claims a 


right must prove it before the court will 


acknowledge it. But in the case of a 
patented invention, the court will ac- 
knowledge the right on the strength of 


the patent, and throw the burden of proof 


on anyone who disputes it. hat is all 


there is to a patent, absolutely all. 


OCCASIONAL PROFITABLE PATENT 


THI 

Occasionally you hear of an immense 
fortune being made out of a patent. Oc- 
casionally there is such a case; but in 
ninety-nine such cases out of a hundred, 
a fortune was spent in law suits over the 


patent before one cent of profit was 
made. The other one case out of a hun- 
dred is the one that you have heard 


about and that has excited your imagina- 
tion and given you the impression that 
a patent is bound to be a veritable gold 
mine. The puzzle game of Pigs-in-Clover 
instance of this. Nobody was 
likely to dispute the right to the inven- 
tion because the chances of disputing it 
successfully were very small; and more- 
over the fortune was made in less time 
than it takes an ordinary patent suit to 
go through the courts. It is unfortunate 


was an 


that the popular idea of a patent is 
based on an occasional spectacular in- 


stance like this. The usual course of a 
patent is far different, and as a rule a 


patent is useless to anyone who has not 
ample funds at his command to establish 
it by means of a tedious and expensive 
series of court decisions. 

Does this seem to be unjust? But 
the law cannot always do immediate 
justice, and cannot always do final justice 
in every case. The law of England, from 
which our law is copied, is based on the 


principle of the greatest good to the 
greatest number. 


United States 
sue in 


In granting a patent, the 
Government grants the right to 
the Federal courts on the mere statement 
of the facts that the patent had been 
granted and that the defendant has in- 
fringed. The defendant is then at liberty 
to prove that he has not infringed, or that 
he patent was not properly granted. If 


he can prove that the patentee is not 
the first inventor, or that the invention 


is not the same thing that he has made, 
used or sold, there is no redress. It is 
right that this should be so, or we would 
find ourselves prevented by patentees 
from doing a thousand things that in 
justice we ought to be allowed to do. 
There are two sides to the case, that of 


the inventor who is claiming exclusive 
privilege in one thing, and that of the 
public which already has an absolute 


right to everything under the sun that is 
not patentable. 

This view of the situation puts rather 
a different light on it. There is danger 
that in attempting to protect the inventor, 
the public will be defrauded. So there is 
no injustice in saying to an inventor, 
“You are entitled to exactly as much as 


you invent, but no more; and although 
we believe that you are entitled to this 
specific thing, we will allow any mem- 


ber of the public to dispute it, and to 
disprove it if he can.” 


PATENT PROCEDURE 


When an inventor wishes to secure 
this protection, he applies for it to the 
United States Patent Office. The applica- 
tion consists of three parts: A petition 
addressed to the United States Govern- 
ment through’ its commissioner of pat- 
ents, asking for protection; a description 
of the invention, with drawings if neces- 


sary, and a series of claims, so-called, 
Stating precisely how much and what 
part of the invention is presented as new 
and original and therefore belonging of 
right to the inventor; and an affidavit 
that the things claimed are really his in- 
vention, so far as he is aware. The 
Patent Office examines the drawings and 
specifications to make sure that they 
properly describe the supposed inven- 
tion. Then it examines the claims in 
connection with everything that was ever 
done or written or spoken on the sub- 
ject. If the Patent Office thinks it has 
found the same thing elsewhere, in this 
country or in any other, recent or ancient, 
in use or buried under mountains, it will 
refuse to grant the claims and give its 
reasons. The inventor may answer, and 
if he can convince the Patent Office that 
he is right his claims will be granted. 
If not, they will be refused, in whole or 
in part. 

When a claim has been rejected, it 
may be redrawn so as not to include so 
large a right; but when that is done, 
it is equivalent to an acknowledgment 
by the inventor that he is not entitled to 
the portion of the invention thus sur- 
rendered. If he is not satisfied when a 


decision is made against him he may 
appeal from the examiner to the ex- 
aminer-in-chief, from him to the com- 


missioner of patents and from him to the 
United States Court of Appeals. In cer- 
tain cases an appeal may lie to the Su- 
preme Court of the United States. 

Thus, at the beginning, the Govern- 
ment is careful to say what it will allow 
the inventor to claim in court without 
further proof. A patent may be as big 
and strong as Gibraltar, or it may be 
about as big and strong as the paper it 
is written on. The Government does not 
attempt to pass on the value of an in- 
vention, and a man may patent practical- 


ly anything that he invents, however 
worthless it may be. It follows that a 
patent may be something of immense 
value or it may be rubbish. A large 


proportion of the patents issued are rub- 
bish. 


Two CoMMON SAYINGS 


There are two sayings current among 
business men: “To buy a patent is to buy 
a lawsuit”; and, “A patent is worth what 
it has cost.” It costs ordinarily from 
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seventy-five to a hundred dollars to se- 
cure a patent on a fairly simple device. 
On complicated inventions, the cost may 
run up into thousands. But the first cost 
is only the beginning. If the patent covers 
a valuable invention, somebody is pretty 
sure to dispute it. That means a suit in 
the Federal court, with the very exist- 
ence of the patent at stake. If the suit 
is decided against the inventor, his rights 
are reduced so as not to include the de- 
fendant’s device. If the suit is decided 
in his favor, no new rights are granted 
but the ones expressed in the patent are 
more firmly established. Another man 
will think twice before he infringes, and 
a dozen times before he allows suit to 
be brought against him. After a second 
or third decision in favor of the patent, 
the court will seldom refuse to grant an 
immediate injunction restraining any 
supposed infringer. But a patent that 
has successfully endured three success- 
ive suits was exceptionally strong in the 
beginning, and has called for thousands 
upon thousands of dollars to defend it. 

A patent grants no rights, but only 
confirms the moral right that any man 
has to the product of his own genius, 
and establishes him as the inventor, so 
far as the courts are concerned, until 
his claims can be disproved. A patent 
is an admission by the Government that 
according to all appearances the pat- 
entee is the rightful owner of the in- 
vention, and a declaration that he shall 
have it unless somebody can prove the 
contrary. If the fact could be generally 
known, how many dollars would stay in 
banks where they belong, how many 
false hopes would be prevented, how 
many heartaches saved! 








A Draw Cut Thought 
By R. J. FELIx 








One of the things which keeps the fore- 
man of a country job and repair shop 
thinking all of the time, is how to per- 
form certain and I may say frequently 
difficult operations on jobs that should go 
on larger tools for machining than those 
at his command, and that may or may 
not be to his advantage. It’s all in how 
he looks at it. 

The occasion for the foregoing remark 
was my being called upon, while in the 
above-named capacity, to make some re- 
pairs on a 2000 horsepower McIntosh & 
Seymour cross-compound engine and the 
small-tool question had us going for a 
while. However, we finally won out 
against the usual odds with which the 
small shop with small tools has to con- 
tend and the engine is running yet. 

The cross-head on the low-pressure 
side of the engine became dry from some 
unknown cause and left the plant lame 
in its left foreleg; so lame in fact, that 
it was practically down and out until the 
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babbitt could be chipped out of the lower 
half, relined, peened and planed parallel 
with the good or top side. 

The job proceeded smoothly until the 
new lining was poured and peened, al- 
though I must say the way the metal 
(which was XXXX Nickel or better) was 
anchored in the face of that steel casting 
was perfect and the chipping of it out 
was one of my experiences. We deemed 
it impossible to melt the metal out with 
any means at hand without spoiling the 
good side; hence the chipping. However, 
all good or bad jobs have an end and we 
were soon up against the real problem 
of how to face the new lining parallel 
with the opposite side. Our only planer 
was a 22-inch Putnam that had served 
its purpose on more than one job that 
should have been done on a larger, heav- 
ier machine, but this was the last straw. 

The cross-head was 24 inches wide by 
24 inches long, and would not swing in 
our largest lathe, while the removing of 
one of the planer housings, bracing the 
cross-rail and thus improvising an open- 
side planer, entailed the loss of time 
which, when one is working on the en- 
gine that is the back-bone of a plant that 
furnishes a city of 35,000 population with 
light and power, is the most important 
item, so the planer as it was must do the 
job if possible. 

We had a 2-inch round bar with a hole 
near one end for a 54-inch square cutter 
held by a set screw from the end of the 
bar. This was held in a bar holder which 
was in turn clamped in the tool post with 
a jack at the top to hold the clapper box 
down. This rig had been used with fair 
results in cutting key-seats in long hubs, 
and we tried it with a number of differ- 
ent shapes of cutters and varied feeds 
but to no purpose. The overhang of the 
bar was too great and we were about tired 
out, for we had gone to work on the job 
at 9:30 Saturday evening, and when this 
stage of the game was reached, it was 
3:30 p. m. Sunday. We had then about 
decided to either widen the planer or 
express the job to a shop: that could 
handle it. 

Someone has said that our extremities 
sharpen our wits and as I despairingly 
watched the tool ride, gouge and dip into 
that tough metal, my thoughts turned to 
an advertisement I had recently seen in 
the AMERICAN MACHINIST of the Morton 
draw-cut shaper and would I not make 
play of that job if I had it on a Morton 
for about an hour? Hold on! Why not 
turn that cutter around and make the old 
planer pull the cut on the return stroke ? 
Happy thought! Nothing to it! You 
just ought to have seen that planer rise 
to the occasion. We took a light cut or 
two to allow for the spring in the bar and 
the new lining was as parallel with the 
other side as the most fastidious chief 
could wish. 












PERSONALS {| 


/tems For This Column Are Salici ted | 





Fahle Hammer, of the Groénkvist Dril! 
Chuck Company, Jersey City, N. J., has 
just returned from a six months’ trip 
abroad. 

D. Mackenzie, formerly eastern engi- 
neer of Swift & Co., is now connected 
with the mechanical department of the 
Union Stock Yards, Chicago, III. 

Mr. Moritz, of the St. Petersburg house 
of Schuchardt & Schiitte, is now in this 
country. He will make a prolonged stay 
and will study American manufacturing 
methods. 

M. R. Morrow, recently with the Lima 
Locomotive and Machine Company, Lima, 
Ohio, has accepted the general foreman- 
ship of the Russell Engineering Company, 
Massillon, Ohio. 

Clarence E. Buxton, formerly produc- 
tion engineer for the Thomas Motor Com- 
pany, of Buffalo, has accepted the posi- 
tion of superintendent of the James Cun- 
ningham Company, Rochester, N. Y. 


George W. Martin, assistant editor of 
the American Society of Mechanical En- 
gineers, has accepted a position with the 
Babcock & Wilcox Company, New York 
City, to look after their editorial work. 

Roy V. Wright, for several years edi- 
tor of the American Engineer and Rail- 
way Journal, has resigned to undertake 
the editorial management of the mechan- 
ical department of the Railroad Age Ga- 
zette. 

E. G. Matter formerly connected with 
the western office of the National-Acme 
Manufacturing Company, has been ap- 
pointed to look after the Detroit and east- 
ern Michigan territory in the interests of 
his concern. 

H. E, Obenshaw, secretary and treas- 
urer of the Screw Cutting Company of 
America, Philadelphia, Penn., has re- 
signed to accept a position in Roanoke, 
Va., as president of the Roanoke Iron 
Works, Inc. 

H. P. Hoag, for the past two years 
superintendent of Fairbanks-Morse Ca- 
nadian Manufacturing Company, Toronto, 
Ont., has accepted a similar position with 
the Goold, Chapley & Mien Company, 
Brantford, Ont. 








The Baush Machine Tool Company, of 
Springfield, Mass., has been purchased 
by F. H. Page for the National Equip- 
ment Company, which also owns the 
stock of the Confectioners’ Machinery 
and Manufacturing Company. Clarence 
J. Wetsel will remain as treasurer and 
general manager of the machine-tool de- 
partment, Frank E. Bocorselski will be 
in charge of the engineering department 
and W. F: Wadleigh will be general 
superintendent. The mianufacture of 
radial drills will be continued. 
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! —s Where More Tools will be needed | 


























Tynan & Reyno!ds, Paterson, 


destroyed by fre. 


rhe garage of 
wis 
Fitchie 
two-story 
The Adams 
ville, Wis., 


Hot Springs, S. D., is 
mill. 
Wheel 
factory 


ing a planing 


Patent Company, Cass 
will erect a 
(Wis.) 


bottling plant 


rhe Grand Rapids Brewing C 


pany will enlarge its 


Che Howell & Fincher Company, Atlant 


Gia.. will establish a furniture factory 
rhe factory and foundry of A. E 
Andover, N. B., 


The Cle 


Kupkey, 


was destroyed by fire 


veland (Ohio) Electric Illuminating 


Company is to erect a new power plant 


The Minnesota Woodenware Company, Co 


hi: t, Minn., will erect a new sawmi'l 
The Whitehead Llosiery Mills, Burlingtor 
N. C., will erect an addition to its plant 


rhe mstruction of 
Kan., is 


a municipal light plant 


under consideration 


and Lock Company, Cin 


cinnati, Ohio, is to erect a plant in Norwood 


arrollton (Ky.) Furniture 


two-story add m to its plant. 


The ¢ 
is to erect a 


Company 


The plant of the Mt. Vernon 


Company was destroyed by re 


qin 


The National Briquetting Company Mican 


apoli Minn., will erect a plant at Kenm 


The Atkinson Foundry and Machine Cor 


pany SI Albans \W Va., will enlarge it 
plant 

rhe Dunn Plow Company, Wake Forest, 
N ( ently organized Will establish a 
plant 

The Ricke uN bra Compan (le 
land, ©O will ere n addition to i 
foundry 


rh Kau Claire (Wis.) I ik Company 
will id a new three-story factory to cos 
$12 000 
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conte it the erectior 1 ie l tory and 
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II \W Ire er wi establish a cornice 
fa t 410 Nort Adams street, Green 
Bay Wi 

| \ i » Steel Found has draw? 
pl i el ld ns t | \l i t 
Ohio, | nt 

rhe Phenix Man cturing Company, I 1 
Claire, W will build an addition te e used 
1 I ndry 


rhe Continental Motor Ma 


pan M kegon Mich S preparing to ¢ t 
new factory 
rl Ilart ad (Conn Eleetrie Light Com 
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1 ! enutine 


The Qnaker City La 
1”) delphia 
new building. 


rhe Toledo 


indry Company, Lad 


Penn., has purchased site for 


(Ohio) Iron Works, manufae 








Authentic news is solicited for 
this department. Real opportun- 
ities for the sale of machinery of 


any kind. 




















turing steam 


Ind. 


shovels, will move its plant t 
Evansville, 

The 
ienl 


Chem- 
partly 


the Virginia-Carolina 
Greenville, N. © 


plant of 
Company, was 
roved 

The McCaskey 
Ohio, is having plans 


buildings 


V ! 
Alliance, 
two ad- 


Register Company, 
prepared for 


ditional 


The Sanders Manufacturing Company, Dal 
ton, Ga., manufacturing pea hullers, ete., will 
ve to Rome, Ga 


Rochester, N. 
their 


Zz. are 


auto 


Cunningham & Co., 


hinery for new 


rehasing m: 
mobile department 

The Improved Corrugated 
Company, of Austin, Minn., 
at Aberdeen, S. D 


Culvert 
a plant 


Gilbert 


will erect 


rhe new factory for the Dairy Machinery 


and Construction Company, Derby, Conn., is 


nearing completion 


The Kemnick Sand and Stone Company, 
Ltd Saskatoon, Sask., Canada, will erect a 
£60,000 brick plant 


the 
‘ompany, Peoria, IIl., 


The foundry and uiilding of 
Western Works ¢ 


vas destroved by fire 


pattern 


Stove 


Che plant of the T. C. Richards Hardware 


Company, Winsted, Conn., was destroyed by 
Loss S125. .000 

The Southern Pacific Railroad has awarded 

contract for the construction of a new round 


Glidden, ‘Tex 


The Warwick Iron and Steel Company, 


Pent will make extensive al 


i for? 
i i il 


The Frederick (Md.) Railroad will) con 


strnuet car shops and freight vards. w. s 
Tavior general manager 

The Consumers Ice and Cold Storage Com 
pany, Sacramento, Cal will erect a new 


S40.000 cold-storage plant 


Machine 
has secured 


erected 


Screw Company, 


site on 


which a 


en commenced on the new ma 
the Nevada, California & Ore 
at Reno, Ney 


New England 
Mass., was 





the 
Loston, 


Rendering 


destroyed by 


Compan 


fire Loss, about S700.000 

The Hobbs Manufacturing Company, Lon- 
don, Ont is to build a new glassworks this 
spring to cost about S25,000 

rhe Standard Sanitary Manufacturing Con 


pany, Louisville, Ky.. has taken out a permit 
t build a five-story factory 

r Yale & fowne Manufacturing Com 
pany, Stamford, Conn., will short!y begin the 
erection of a six-story addition 


The 


Company 


Wilhelm Telephone Manufacturing 
Buffalo, N T.. will 
Ont 


establish a 


h plant at Dunnville 


roan 
. 
Contract has heen the erection 


Sewing Ma 


awarded for 
White 


Ohio. 


of a new plant for the 


chine Company, Cleveland, 


The American Stove Company, St. Louis, 


Mo., has acquired site on which a new plant 


to cost $500,000 will be erected 


four-story 
vert OH. 


Plans are being prepared for a 
addition to the 
Ingersoll & Bro., 

The advisability of establishing a m 
lighting plant at Malden, Mass., is 
the finance commission 


watch plant of Rol 
Trenton, N. J 





inicipal 





being con 
sidered by 

The Northern 
pany, Winnipeg, 
at Point 

The Philadelphia 
Machine Company 
the erection of a 


and Machine Com 
will build a foundry 
$10,000 

(Penn.) Roll Mil! and 
has had plans prepared for 
$12.000 roll mill. 

Proctor Metal Manufac- 
Milwaukee, Wis., 


S$ 10,000, 


Foundry 
Man., 


Douglas, to cost 


the 
Company, 
causing a 


The plant of 
turing 
burned, 

The 


was 


loss of 


Dunbar (Penn.) Furnace Company is 





preparing for the erection of a rolling mill 
About $2,000,000 is to be expended 

Fire damaged the machine shops of the 
Hoefer Manufacturing Company, Freeport, 
I to the extent of about £15 000 


rhe Mandt Wagon Company, Stoughton, 
Wis., is to erect a new forge and blacksmith 
shop and other buildings this summer 

Il. J. Leighton, Syracuse, N. \ 
a factory at West 
manufacture of his 

The 
pany 


is erecting 
1020 Fayette street for the 
engines 

Live 
build a new 


gasolene 
Stock Com- 


crain 


Grain and 
Neb., will 
replace one recently 


Farmers 
Oakland, 
elevator to 

The 
pany, 


burned 


Com- 
permit 


Manufacturing 
has 


Standard Saw 


Louisville, Ky., secured 


for the erection of a five 
The Nicholls 
York, has lea 
and will 
The Manufacturing Company, of 
Holland Patent, N. Y.. making plumbing sup- 


story tactory 


Tubing Company, of New 
Hoboken, N. J., 


that 


sed a building in 


move its factory to place, 


Dwasco 


plies, will move its plant to Cana rua 
The Gramm Motor Car Company, of Bowl 

ing Green, Ohio, is to erect a $500,000 anto- 

mobile-manufacturing plant in Lima, Ohi 
The Skyland Hosiery Company will erect 


a building to replace the 

Flat Rock, N. C 
The 

port, 


burned structure at 
Main offices are Tyron, N. C. 
Motor Vehicle 
has let contract for the 


Covert 
i Se 
tion of an additional building to cost 

Maddox Foundry Machine Company, 

Archer, Fla., additions to its ma- 

chine shop and pattern and blacksmith shops. 


Lock 
construc 


Company. 


S30,000, 
and 
will erect 

The Molle Typewriter Company is to 
a factory at Appleton, Wis The 


said to be back of 


build 
Merchants 
Association is the project 


Doubleday, 
York, have 
on which an 





re & Co., New 
site at Garden City, L. L.. 
immense plant is to be 


publishers, 
bought 


erected 


W. Campbell Harris has had plans prepared 
for the erection of a garage and carpentet 


p at 1536 Sansom street, DPhiladelphia 


Penn. 

The F. H. Evans Iron Works, 
Brooklyn, N. Y., is 
bnilding at 


Kent 
erecting a new 
Kent 


5G 
avenue, 
and 


three-story Ilewes street 


avenue, 


The main buildings of the New Method 
Stove Company, and the Baxter Stove Com 
pany, Mansfield, Ohio, were burned Loss 


SLO OOO, 


rhe P. Hl. Hanes 
ston, Salem, N. C 


Win 
is planning the erection of 


Knitting Company, 








March 3, 1910. 


a yarn mill at Charlotte, N. C., to cost 
$250,000, 
The 


New 


Manufacturing 


plant at 


Company, 
Lachine, 


Lidgerwood 


York, is to build a 


Que. The company manufactures hoisting 
engines, etc. 

rhe G. Heileman Brewing Company is soon 
to let contract for the construction of a large 
warehouse and cold-storage building in Minne 
apolis, Minn. 

rhe Lyster Chemical Company has opened 
offices in the Gleason building, Lawrence 


Mass., an erection of a plant 
in that place 
The At 


ton, Ariz., will shortly 


d is planning the 


izona United Mines Company, Johns- 


install pumps to raise 
l. Wayne ‘on 


water from the seventh level. 


Leer, manager 
rhe pattern storehouse of the Minnequa 
plant of the Colorado Fuel and Iron ¢ 


pany, VPueblo, Colo., was destroyed 


Loss, $1,000,000. 


Arthur L. 


Plans have been completed by 
Webb, of Springtie'd, Mass., 
for the ¢ Manufacturing Com 
pany, at 


rhe 


for the new p 
irip Coupling 


Ware, Mass. 


Glover-Forsyth Company, 611) Gi 


] 
rex., wil est: 


building, San Antonio, l 
a canning and preserving plant at the new 
town of Farmington Pex. 

rhe Gisholt M ine Company, Madison 


Wis., is to enlarge its 


power hi st to 


modate ai i rsepower Corliss engine na 
will also enlarge its foundry. 

The Seattle-Tacoma Power Company is 
erecting a large addition to its plant at Ta 
coma, Wa h will double it ip t 


A wou S22 OOO) Is to ”~ spent 


oklyn, N. Y.. is b king ground 


plant that w 

rhe ice-ma I it ber ra 
Schwart ew \ m One Ilundred Twenty 
‘ th street, nea Amsterd avenue Ne 


York, is to be enlarges 1 two-story annex 
Construction work has been rted ) 
buildings which are tf place the machine 
blacksmith and other shops at the Goldfield 
(Nev.) Consolidated mines, recently yuurned 
Plans drawn for the rection of 


R. I., to be 
wza Mills John W. Far- 


vonsocket, 


well, of ¢ isset, Mass., is president of the 
Cu ] iny 

rhe plant of the John Manswell Company 
Newark, N. J.,. was des ved by fire, causing 
a loss of about $75,000 The cor rn 1 
factured pressed corl oO ining « d-st ive 
w ehouses 

rhe American Iron Works, Penn City, Tex., 
recently incorporated with $50.000° capital, 


will establish a plant to manufacture dredge 


machinery, marine engines, ete. George 


Guild, manager 
The Carroll-Hixon-J 
Mass.. 
tion of a 

prepared for several 


mes Company, Milford 


has awarded contract for the construe 
new boiler house. Plans are being 


additions. The company 


manufactures straw goods. 

The American Rolling Mill CC: 
Middletown, Ohio, has decided on the 
Four 65-ton 


7 


mpany, of 
follow 
ing additions: n-hearth fur- 
naces, a 40-incl 


four cold-1 


ope 


oming mill, two jobbing 


mills, lling mills. 


It is the General Electric Com 


pany, Schenectady, N. Y., is 


reported ‘ 
preparing to 
Penn., on a tract of 
time ago, It is said 


build a plant at Erie, 
land 


purchased some 


the plans call for 58 buildings 

Rids will be opened March 10, by the Fire 
and Water Board, Kansas City, Mo., for a 
number of machine tools, including lathes, 


radial drill, 
Particulars can 


planer, shaper, milling machine, 
hack grinder, 


be had of S. J. Armstrong, 


saw blower. 


secretary 
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Trenton 
take ove! 
will be in 


The Gas Engin mpany, 
N. J.. which has been formed to 
the business of Frank LD. Moses, 


the market for iron-working machinery, in 


c'uding plate rolls, horizontal punches, bull 
dozers, also lathes, drills wring mills, et 
Stratton & Bragg Company, Peters 


The 


burg, Va., is build lern shop for t 

manufacture of engines and sawmill machin 
ery. Also contemplate the construction of a 
brass foundry and tl! addition of a struc 
tural steel ind sheet-metal department 
lunches, bending rolls, et will be needed 


The Navy 


Department, Bureau of Supplies 


and Accounts, Washington, I). ¢ wil pen 

the f owing bids: March 15—Belt-driven en 

gine lathe (schedul yo + to M se Ilard 

sheet brass, hot-rolled hee re (s« 

2279) March 29—Mot dt n bench dri 
l-metal sawing ing and turn 

ing mills (schedu 228 








! I rp ] ised the 
, } ‘ 1 busin | n kh. M s 
] Ind Company llans e¢ now being pt 
pared for a new ry ding with i! 
Ir ove 000s feet, t used in tl 
n ict ot ne to I ‘ y 1 
{ J Bb. M is Foundry ¢ 1s 
Add nal « t is d and t 
‘ ipany x t ea its lines 
The Navy ID nt, B iu of Suppli 
nd Ace n \\ L I, ¢ v pen 
the following \I h S ! tl ‘ 
(schedule sv pul t ned ee] sl { 
i! (schedul 2°97 N ving 
st ight, an rj $ teel 1 60-p 
A. 8. ¢ ] ection, vitch p Its, ties (sched 
ile 2270 its, nut washers, twist dril 
iss wood se ws (schedule 2282), steam 
traps (sched 2275 flexible copper tubin 
s pipe (schedule 2275) lves schedul 
o r) 
se Ora 


Wao NEW = = iy 


RPORATIONS Jk, 








Noriz Manufact Compat Kit Mi 


Locks, keys, safes, ete. 


IH. Mitchef, president 


Capital, SHO O00 


National Clinch Hinge ¢ 
Il = Manufacture tal specialties. Capita 


mpany, Chic: 


S50.000, Incorp tors. HI. ¢ Baker N 
Selegue, L. M. Higwins. 

Vinot Automobile Company New York 
Manufacture 1 s engines. automobiles, ete 
Capital, S37.50 It porators, II. S. Lake 
A. Il. Peyser, S. Kjeldsen 

Commercial Car ¢ ny Indianapolis, 
Ind Manufacture automobiles Capital, 


S100.000 Incorporatol I. B. Buckley, llar- 





vey T. Huff, Edmund B. Walker. 

Keith Car d Manufacturing C vIn} 
Portland, Me. Manufacture’ railway ~ 
ete Capital, $2,000,000, James 1 Bacon 


Mass., president 


Vincennes Motor 


Boston, and treasure 


The Manufacturing C 


pany, Vincennes, Ind. Manufacture gasolene 
motors and motor vehicles Incorporators, 
W. T. Havill, M. E. Hunter, C. H. Huston 
Davis Foundry ¢ pany, Ed rh @ 
General foundry and machine ness Cap 
ital, $25,000 Incorporators, C. ] la 


nH. W. 
Atlas 


facture anti-skid chains 


Davis, W. J. Allen 


Chain Company 


} 


pliances Capital, § 
G. E. Holmes, ID. Mill 

Manhattan High Power M 
New York. Manufacture motors, motor boats 
and supplies Capital, 
J. Treen, W. F. Reeves, C. C. Voorhees, 





S200 000 Incorpor 
ators, 


Sevmour, 
and 


Seymour Metal Goods Company 
Conn Manufacture copper rass 
of all kinds. 
ators, G. H. Weaver, C. S 


metais 
$100,000, Incorpor 


Boles, F. A. Rugs 


Capital 


429 


mond Manufacturing Company, 


Mystk Cor Manufacture wrenches and 
hardware specialties In porators, Wm. H. 
Dennis, E. B. Seamans, Capt. M. L. Gilbert 


Michigan 


Mich Capital, S1.000,000 Motor trucks and 
I \ : Sto ders il t M 
Thomas, J s Brown, Frank ¢ Staubin 
et 
Weinberg Paper ¢ I New Yor! Man 
factu ! ( » ad, papel Xft ele 
r pital, S25.000 I} itors, J. HW. B I 


( ital. S100 
249 West Sixty-F t street I l 
D350 West Twenft street, et 


Malden Manufacturing Company, New York 
M ifa ire machinery, tools, metal novel 
( pital, S30,000, Incorpo tora, 2. € 


.opf, Brooklyn: M. Finkelstein, Ozone Park, 
L. 1.3; D. C. Sperry, New York 


a t ld-s ige plan Cal il, S1l00,000 

1 t Wy | ( té ] Wvoming 

of son, FY. ¢ Ban t, Ca ke t 
Silent M ) ( ( many |’ , 

enn Mat t ind part 

( pe ] ~ ny ny lt ] 

= 1 int N hy l I I ] J i 


Boyd Steel Spring ( pany New York 
Man i a T i d 
hine ! is Capita Slo 000 lt rpol 


State street, Bros <ly1 A. R LB l 12S 
I’ Iw Ne \ 

| Son C-— == ———SSSSSSSS=— 

(= rn ‘ 

(as, TRADE CATA 

t sa 








} ; | 14 S lt) S 
l ( NI ( ( n 
t ‘) { { t iv 


I wort ] 
iy } 

Ihe ( gher M nervy Compat Salt 
Lake Cit I'tal Bulletin No ye ( 

t I een Illustrated, 22 p; 
S vl) 

J. I int Company, Everett, Mass. Cat 
alog N l lescribing grinding and p hing 
ma ne speed lat s Illustrated i& 
] ox n eS pape! 








Stromberg-Carlson Telephone Manufactur- 


ing Company, Rochester, N. ¥Y Booklet No. 
1 Inter-communicating telephones Illus 
trated "0 pages, S'ox6 inches 
Manufacturing Equipment and Engineering 
( ipany, Boston, Mass Catalog describing 
etal equipment for factories, foundries, 
et Illustrated, $2 pages, 6x9 inches, paper 
\d. Bleichert & Co Leipzig-Gohlis, Get 
many Catalog Automatic telphers Illus 
trated, S6 page 9x12 inches. Catalog. Wire 
ropeways Illustrated, 06 pages, 9x12 inch 








) BUSINESS ITEMS ( 











ID. A. Hlinman & Co Sandwich, Il has 
ceeded to the busine i Estep & Dola 
nian vet s ending tools Mr. Hinman 
has en nnected with Estep & Dolan for 

nit ve s 

Ihe John LB. Morris Machine Tool Com 
pany is CO! neo rated under the iws 
of the State of Ohio, with a capital stock of 
$125,000, and has purel dt machine-tool 

! erly conducted by the John B. 
Mart Foundry Compar Pians are now 
eing prepared for a new factory building 
with floor space over 30.000 square feet 
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Southern Supply’ and Machinery Dealers 
Association and American Supply and Ma 
‘ nery Manufacturers’ Association, joint con 
vention, Jacksonville, Fia., April 5, 6 and 7, 
1H10, Llotel Seminole I I), Mitchell, secre 
t 109 Broundway, New York City. 

National Metal Trades Association, annual 
ecnvention Hote Astor, New York City, 
April 13-14 eR Robert Wuest, Commis 
sioner, New Englund building, Cleveland, Ohio. 

International Railway General Foremen’s 
Association annual convention, May 3-7, 
Grand hotel, Cincinnati, Ohio L. H. Bryan, 
secretary, Two Harbors, Minn 

American Society of Mechanical Engineers, 
spring meetings Atlantic City, I Mary 
$l-June 3 Calvin W Rice, secretary, 2 
West Thirty-ninth street, New York City. 

American Foundrymen’s Association and 
American Brass Founders Association; joint 
convention, June 7-8-9, Detroit, Mich head 
quarters, Hotel Pontchartrain Richard Mol 


denke secretary, Watchung, N 
National Gas and Gasolene Engine Trades 
Association Semi-annual convention, Cin 
cinnati, Ohio, June 13-16, 1910; headquarters, 
Hotel Sinton Albert Stritmatter, secretary, 
Cincinnat Ohio 
Master Car Builders Association: annual 
meeting June 15-17, Atlantic Citv, N. J a. @. 
‘I ‘ secret vy, Old Colony building, Chi- 
‘ | 
American Railway Master Mechanics Asso- 
eiatior lune Yo’ Atlantic Citv. N. J. J. W. 
lavl etary, Old Colony building, Chi- 
cag I 
Toint eeting American Society of Me- 
chanical Engineers and Institution of Me- 
‘ ! |! Engineers Birmingham, England, 
| y 26-299 lol 
\ in Society of Mechanical Engineers; 
! t \ eeting first Puesday Calvin W, 
i tary, 20 West Thirty-ninth street, 
N \ | ( \ 
I 1 Brat Nat na Metal ‘I des As- 
S Mor ] ‘ ng on st Wednes 
a mont Youn hotel Ir I iw 
( on \ street, Boston 
M 
| ! \ M 1 Engi 
! \l 1 I h 
( ] nt 1 s ‘ 
I | e, R. I 
\ | j | Iirwmen'‘s ASS it n 
1 Wed da 7. « h 
I ( It ! Ma I d 
] ~ Os ad (‘a dgenp t 
\I 
S t\ f Wie f 7 I nnsvl 
t dt ! | 
! | | | ! 
] I ! 
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Superintendents’ and Foremen’s Club of 
Cleveland: monthly meeting third Saturday. 
hil. Frankel, secretary, 510 New England 
building, Cleveland, O 


Western 


Society of Engineers, Chicago, III. 





teguiar meeting first Wednesday evening 

of each montl eX ing July and August. 
Secretary, J Il W: aie r, 173 Monadnock 
block, Chicago, II 








WANT - - oe 
| ADVERTISEMENTS | ~_} 




















Rate 25 cents pei line fo each insertion, 
lhout sir words ake a_line No advertise 
vents) abbre ated Copy hrould be sent to 
each is not ater than Friday for cusuing 

ck's ssi Luse addressed to our care 

/ hie formarde | iecdants may specify 
mames to which the cplics are ot to the 
ferwarded, but lie ili not be returned, 
Tf not forwarded, the will destroued with- 
out notice No information given by us re 
sardine any advrertise: using hoa number, 
Oviginal letters of ecommendations or other 
pupers of alue ake mld ot le inclosed to 
unknown correspondents Only bona-fide ad 
revtisemecnts inserted under this heading Vo 
ddrertisingd accept d from anu agencu, as- 
S04 ol im individual charging a_e fee for 

oe tration.” or @ commission on wages of 
successful applicants for situations 

7 
Help Wanted 
Classification indicates present address of 
advertiser, nothing else 
CONNECTICUT 
xperienced iis ind gag designers w: aatee 
teady employment promised. Box 245, AM. M 

Wanted—An A-1 barrel borer experienced 
and competent to handle a departme nt turn- 
ng out high grade rifles: must know how to 
get immense output at minimum costs. Box 
“77, AMERICAN MACHINIS 

Wanted— Foreman _ of eda in a 
large New England machine shop; must be a 
specialist in building machinery by modern 
method this department builds one type of 
machine only and the acceptable man must 
e competent to attain maximum results; 
shop equipment is first class and position 
permanent to right man: accepted app icant 
ill be required to show his fitness hy his 
past record and replies will be treated con 
tidentially State salary expected. Box 185, 
AMERICAN MACHINIS1 

ILLINOIS 
Wanted—-General foreman for hardware 
specialty factory : must be experienced in gen- 
eral machine work, grinding, assembling, ete. ; 
must be ab to systematize and produce re 
sults state age, salary wanted, etc. “Spe- 
cialty.” AMERICAN MACHINIS' 
Wanted—Floreman for blacksmith shop, 
manufacturing implements: must be = sober 
and capable man and a hustler who can pro 
duce results with our present equipment; give 
references and state salary expected in first 
etter Box 211, AMERICAN MACHINIS1 
A growing concern in the Middle West, 
building automobile and motorcycle engines, 
vant a time study man who is also an analyst 
and rate setter: preference will be given 
to man having knowledge of planning de 
partment, speed and gang boss, moving of 
work, tool delivery, et« Dox 26S, AM. Macn. 
INDIANA 

Wante Foreman, one who has had ex- 
en: in building machine tools: a bright 
future for the right man. Box 146, Am. Ma. 
Wanted—Machinists. we are continually in 
creasing our force: we invite applications from 
lathe and floor hands, those who desire a 
steady position Apply at Wood Turret Ma 
chine C Brazil, Ind 

SACHUSETTS 

Wanted A draftsman competent to work 
up layouts from rough sketches: must be aec- 
curate in detail Reply giving experience in 
full and wages expect Box 275, AM. MA. 

Wanted —Operator for Brown & Sharp and 

Pratt & Whitney automatic screw machine 
good pay nd steady employment to the right 
nan preference given to man able to do 
camming Box 226, AMERICAN MACHINIS' 
First-class 1 hanical draftsman and de- 
s preferably with high-speed stea en 
vine xpM nee, wanted for permanent posi 
tion in larg nu turing concern in Massa 
chesetts: stat educati Xperiene ind 
salary expected v addressing “M. W.A Lox 
24 \ MA 

Wanted —Small, well established mannufae- 
tory wan ! petent mechanical man to 
take cha i superintendent to ne fa- 

iar witl mtomatic screy mchines, foot 

d power presses Iso) second operation 

| nd with some experi ® in tool mak- 

4 his Is 1 ON pt I nit stat 

eX rier ind salary Box 225, Am. MA 


March 3, 1910. 


Wanted—An energetic young man, tech- 
nical education preferred, to introduce a spe- 
cial brand of steel for machine tool parts 
in New England territory permanent posi 
tion at good salary applicant should have 
good general know!edge of qualities required 
in various machine tool paris: no application 
considered except from parties of highest 
standard of character and ability ; all applica- 
ticns treated in strictest contidence Address 
with full particulars, P. O. Box 1188, Boston, 

ass. 

We are increasing our force and invite ap- 
plications trom experienced iron and brass 
moulders, core makers, chippers, pattern 
makers, drattsmen, production men, machine 


finishers, 
erectors, 


man 


brass 
hands, 
and pump 
Boston and best 
trouble, and ap 
positions a: 


ators (all kinds), 
polishers, layout men, bench 
etc. Tleavy and light engine 
ufacture; works handy to 
evening schools no labor 
plicants are notified soon 
open; applicants should state age, height 
veight and experience in detajl. Address 
Employment Division, Blake & Knowles Steam 
Pump Works, East Cambridge, Mass 


tool oper 


as as 


. MICHIGAN 


gunbarrel and gun 
state experience, rate 
Box 3, AMER. Ma‘ 

die sinkers, lathe 
automatic screw ma 
only. Buick Motor 


Wanted—Experienced 
frame blnuer lease 
of wages expected, ete. 
Wanted— Toolmakers, 
hands, machinists and 
chine operators; A-1 men 
Co., Flint, Mich 
Gasolene engine factory in southern Mich- 
igan requires more toolmakers, patternmakers 
and draftsmen on engine and tool and fixture 
work: applications from first-class men should 
state age, experience and wages required. 
Hlolms Machine Mfg. Co., Sparta, Mich. 
MISSOURI 


Foreman Wanted An experienced man cap 


able of taking charge of 100 men who thor 
oughly enderanée the manufacture of wood 
working machinery. Address giving experi 
ence, nationality, age, reference and salary 
box 20S, AMERICAN MACHINIST 


NEBRASKA 


Wanted In citv of Middle West, first-class 
machinist to operate upright style of mill 
Il corrugating machine: must have had ex 
perience in this class of work and be familiar 
with the milling industry Box 254. Am. MA. 
NEW JERSEY 
Man to take charge of tool room: state ex 
perience and wages expected Ferracute Ma 
chine Company, Bridgeton, New Jersey. 
Wanted—Draftsmen familiar with machine 
teol work: give references and salary ex 
pected. i0OX 215, AMERICAN MACHINIST. 
Wanted —Dri aftsmen familiar with heavy 
turret lathe work: give references and salary 
expected. Box 216, AMERICAN MACHINIS? 
NEW YORK 
Wanted—First-class jig and fixture drofts 
man, Apply Mergenthaler Linotype Com 
pany, 24 Ryerson St.. Brooklyn, N. Y. 
Wanted—Mill draftsman, with 


preferably 
E 


some structural experience. A Blumgardt, 
Maxwell-Briscoe Motor Co., Tarrytown, N. Y. 
Wanted—Expert toolmakers on punches 


Ap 
Ave » 


and dies; good wages and superior shop. 
ply Bates Machine Co., 704 Jamaica 
Brooklyn, N. ¥ 

Wanted 


First-class toolmakers, experienced 


on jig, fixture. watch tool and precision work. 
Apply Mergenthaler Linotype Co., 24 Ryerson 
St.. vastiiiren, b 

Wanted—First-class tool and diemakers on 
accurate work: best wages to steady men. 
Precision Manuf: veturing Co., 402 So. Frank 
lin St... Syracuse, N. 

Wanted—-A young man who is a practical 
machinist, understanding checking of draw 
ings and stock sheets: wages $18 per week. 
tox 2OS, AMERICAN MACHINIST. 


Wanted—-First-class automatic serew ma- 


chine hands: none but experienced parties 
reed apply Mergenthaler Linotype Company, 
20 Ryerson St., Brooklyn, N ‘ 

Draftsmen and toolmakers wanted, experi- 
enced on tool, jig and fixture work: state age, 
experience in detail ana rate expected. Rem 
ington Arms Company, Ilion, N. Y. 

Wanted— Young man with general know! 
edge iron and steel jobbing business: must 
understand stenography good opportunity for 


Box 257, 
Foundry 
bench we 


ght party AMERICAN MACHINIS1 


Wanted foreman, experienced in 
gray iron rk and machine molding 
on agricu!tural work; state age. previous ex- 
perience and salary expected: give references. 


Address “I 1)... AMERICAN MACHINIST. 
Wanted Master mechanic, capable of tak- 
ing charge of jig and die designing, mill- 
wrig htin ind general plant repair work: 
stute age, previous experience and salarv de 
ired: give references. Address “F. R..”° Ax. M, 
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A Central Tool Dressing 
Plant in a Navy Yard 


131 


. 


Supplying Tools for 
Several Yards on the 
Atlantic Coast 


> 








Since the advent of high-speed steel 
there has been a disposition on the part 
of a few progressive corporations, oper- 
ating a number of machine shops, to- 
ward the establishment of a_ central 
plant for dressing, treating and grinding 
high-speed lathe, planer and other tools. 
This tendency has been founded on the 
belief that such a plant would effect 
great economies in shop operation, due 
to placing on a strictly manufacturing 
basis, the forging, treating and grinding 
of tools, and to the furnishing of all 
shops with tools of standard shapes and 
of uniformly high quality. But prior to 
November, 1908, no scheme worthy of 
commercial consideration had been per- 
fected and put into successful operation. 
It therefore remained for the United 
States Navy Department to carry out the 
first successful installation and operation 
of a central plant for the manufacture of 
high-speed lathe, planer and other tools. 

Through the courtesy of the Secretary 
of the Navy I am permitted to give the 
specifications and to describe the details 
and point out the savings that may be 
effected by the establishment of a central 
tool-dressing piant, and which should 
prove of interest to large commercial 
concerns and railroads, operating a num- 
ber of machine shops, many of whom are 
working along the same general lines to- 
ward centralization and standardization. 

Many who read this article will ques- 
tion the advisability of standardizing all 
too!s, thinking it undesirable because it 
restricts each workman from developing 
his individuality by choosing the partic- 
ular implements and methods which 
suit him best. They ignore the fact 
that in ninety-nine cases out of a hun- 
dred, where a workman chooses his own 
methods and implements, he is not held 
in any strict sense accountable for the 
quality of his work. When one recog- 
nizes that the cutting speed of the best- 
treated high-speed steel tool is materially 
decreased by improperly shaping the cut- 
ting edge, then the fact must be recog- 
nized that there is economy to be gained 
through the adoption of uniform stan- 
dards, 

The common method of purchasing tool 
steel, as practiced by the majority of 
manufacturing plants, affords no reliable 
means of determining whether any par- 
ticular brand of steel measures up to the 
requirements, and as a result a heavy 
productive cost is imposed upon the ma- 
chine shop by tools made from a batch of 
inferior steel, not only owing to the fact 
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that tools made from this particular batch 
of steel cannot stand up under high cut- 
ting speeds, but the influence of their in- 
feriority lowers the standards of high- 
grade tools. This irregularity in the de- 
pendableness of tools necessitates a low- 
er average speed, favorable to the in- 
ferior tool, so as to insure a continuous 








| : = 
| : 











— 





Fic. 1. Toots ACTUALLY FouND IN USE 

















Fic. 2. STANDARD ROUGHING TOOL 


operation of all tools in the batch, with 
a resultant loss in machine production 
which may become very high. 

It is therefore one of the most impor- 
tant elements in the management of a 
machine shop, and one which so few 
managers recognize as a dividend-paying 
investment, to insure the provision of an 
adequate supply of suitable tools proper- 
ly forged, treated and ground, and stores, 


ready for use, in a tool room. Frequent- 
ly a workman will use undesirable tools 
because he cannot procure suitable ones, 
o1 because he has not the opportunity nor 
inclination to keep tools in repair. 
Many workmen realize the importance 
of securing a plentiful supply 
in which case they seize and hoard every 
desirable on which they can lay 
their hands, which necessitates investing 
in a larger quantity of tool steel than is 
responsible for the quantity and quality 
of tools. 

Usually the adoption of standard 
shapes for lathe and planer tools, and 
grinding them to prescribed shapes in 
a grinding department will meet with con- 
Siderable opposition, the frequent 
objection “each machinist prefers 
to grind suit himself,” the 
result being that for any one given pur- 
pose each of the several machinists will 
grind tools differently, as exempli- 
fied in Figs. 1 and 2. This opposition on 
the part of the workmen not met 
with, to any marked degree, in any of the 
navy yards. 

It is remarkable that the importance of 
uniformity in the quality of high-speed 
steel tools supplied to workmen has not 


his 
of tools, 


tool 
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being 


his tools to 


his 


was 


been more fully appreciated, and that 
hardly a shop can be found, including 
those otherwise progressive and well 


equipped, in which the tools made from 
several different brands of high-speed 
steel are used side by side, and in 
the majority of cases with positively no 
means employed to identify one from an- 
other. 

The Navy Department at one time con- 
sidered it in each purchase of 
tool pro- 
ones 


not 


necessary 
steel to mention more 
prietary brands as being the only 
that would meet the requirements of the 
work which the steel intended to 
perform. This eliminated competition 
and while the steel used proved satisfac- 
tory to the vards, certain firms protested 
vigorously against being excluded from a 
share of the business. 

To obviate contention from this source 
the department decided that competition 
should be introduced into the purchase of 
tool steel and the specification published 
in the AMERICAN MACHINIST at page 187, 
Volume 32, Part 2, resulted. 

The board, from observations made in 
various industrial plants and from con- 
sultations with its expert collaborators, 
recognized the desirable effects that uni- 
form standards have upon production; 
that many abuses, in this connection, are 


one or 


was 
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CENTRAL TOOL DRESSING PLANT 
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Fic. 3. PLAN OF THE ForGE SHOP ity at a minimum cost. Tools are made 
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up in such quantities as to insure eco- 
nomical manufacture and carried in stock, 
from which the requirements of the va- 
rious yards are supplied. The tools thus 
furnished are used until they require re- 
dressing, when they are to be returned 
to the central plant and replaced with 
newly dressed tools from stock. 

All tools receive their initial grinding 
at the central plant, and subsequent 
grinding is done at the respective yards. 

Tools returned for redressing are held 
in stores until a suitable sized lot has 
accumulated, when an order is entered 
to forge, treat and grind them. Tools 
worn down so as to be too short for 
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terial, and of a uniform shape which re- 
quired a minimum amount of grinding. 
Consideration was first given to the 
fuel. Exhaustive experiments were made 
in the Navy Yard and elsewhere with 
soft coal, coke, gas and oil; while the 
two latter proved equally satisfactory, 
oil was selected owing to the location of 
the plant and to the expenditure in- 
volved in furnishing a supply of gas. Oil 
as a fuel has proved, since the plant has 
been in operation, more satisfactory than 
soft coal or coke, avoiding the difficulties 
heretofore encountered in heating tool 
steel in forge fires burning coal or coke. 
It is more economical for the work per- 
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ly, and it is well, while some tools are 
being heated to a forging heat, to have 
others placed on the hearth being pre- 
heated. Tools should not be left in the 
furnace for more than a minute or two 
after reaching the forging heat, as the 
steel is injured to some extent if it is 
allowed to “soak” and is held for any 
length of time at temperatures above 
1500 degrees. 

“The smith or heater should keep sev- 
eral tools going at one time, so that he 
will always have a tool ready to work on 
when one tool is finished, or cools so 
that it must be reheated. Do not at- 
tempt to work a tool after it cools below 








further dressing are drawn down to smal- 
ler sizes. 


FoRGE SHOP 


The forge shop is equipped to handle 
bars up to 2 inches wide and 3 inches 
deep, having one 600- and one 300-pound 
steam hammer and anvils for eight 
smiths; both the steam hammers and 
anvils are fed by oil furnaces. Then 
there are the necessary bending dies, 
gages, templets, chisels, hammers and 
Sledges. The plan and general view of 
this shop is shown in Figs. 3 and 5. 

With the equipment in the navy yards, 
which was similar to the average smith 
shop, the forging of high-speed steel tools 
was not only difficult, but it was slow and 
wasteful of steel. With the proper ap- 
pliances, such as steam hammers, bending 
dies, gages and instruction charts it be- 
came a simple matter to produce tools 
economically, both as to time and ma- 
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formed; saves time in making up fire; 
occupies less space; is clean, free from 
soot, smoke, dirt and ashes; the supply 
of fuel can be regulated to give and 
maintain the esired temperature; re- 
quires less skill on the part of smith or 
helper. 
HEATING 

Rules, governing the heating of high- 
speed steel bars preparatory to cutting 
off and the heat required for forging the 
steel, were formulated, and as they best 
describe the procedure and point out the 
causes of failure, they are given here- 
with: 

“In forging high-speed steel care must 
be used not to heat it too rapidly nor to 
work it too cold; 1800 to 1900 degrees 
Fahrenheit is the temperature at which 
best results will be obtained. This cor- 
responds to a yellow heat. High-speed 
Steel should be heated slowly and even- 








a cherry red (about 1500 degrees), as be- 
low this heat high-speed steel does not 
work readily and there is danger of its 
breaking or developing cracks, if any 
heavy work is done on it. 

“The furnace should be regulated so 
that it will not give over 1800 to 1900 
degrees. In working a tool, when it cools 
to a cherry red put it back in the fur- 
nace and take another that is heated up 
to the forging point. Keep from four to 
six tools heating at a time, and whenever 
one tool is finished place another in the 
fire and another on the hearth to 
preheat. 


CUTTING OFF 


In cutting off high-speed steel it should 


always be nicked on all four sides while 
hot. Unless this is done there is danger 
of the bar splitting at the ends when 
broken. For this purpose it is not neces- 


sary to heat it bevond 1400 to 1500 de- 
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grees, or a dull cherry red. The tools 
should also be stamped at this heat.” 

The following paragraphs are quoted 
from F. W. Taylor’s paper “On the 
Art of Cutting Metals” and have a vital 
bearing on the working of high speed 
steel. 

“The tool should be carefully straight- 
ened on the anvil so as to have as nearly 
as possible a true bearing upon its bot- 
tom surface. This bearing should ex- 
tend all the way from the front to at 
least half-way back on the tool. A sur- 
face plate should be provided close to 
the blacksmith’s anvil for testing the ac- 
curacy of this operation. The impor- 
tance of having this bottom surface true 
is not ordinarily appreciated. The too! 
should bear at all points along its bot- 
tom surface, at its forward end, directly 
underneath the cutting edge, in order to 
avoid chatter or breaking through too 
much overhang; and also directly be- 
neath the clamp to avoid either bending 
or breaking at this point. 

IN TOOLS COME 
CAUSES 


oR HEAT CRACKS 
FROM Four PRINCIPAI 


FIRE 


“Seams or internal cracks in the bar of 
tool steel caused mainly by imperfections 
in the ingot or by too rapid or uneven 
heating in hammering the bar. 
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“Blacksmiths are prone to attribute all 
cracks in their tools to the maker of the 


tool steel. It is our observation, how- 
ever, that nine-tenths of the cracks in 
tools are due to bad treatment in the 


smith shop rather than to imperfections 
in the bar. 

“The second cause for cracking is break- 
ing the bar while cold. The third is heat- 
ing the bar unevenly by keeping it in the 
same position in the fire throughout the 
time of heating. The portion of the tool 
next to the fire expands more rapidly than 
the steel directly above it, and actually 
tears the colder metal apart. 

“The fourth cause for cracks is too rap- 
id heating in an intense fire. Even if prop- 
erly turned over and over the outside 
portions of a tool (particularly if it be 
of large body) are heated to a high forg- 
ing heat before the center of the section 
has reached its proper temperature. 

“If hammered when in this condition, 
internal cracks in the tool are likely to be 
developed, because the center of the bar, 
instead of being malleable as the outside 
is, still remains comparatively cold and 


brittle, and the steel being unable to flow 
is torn apart, thus producing internal 
cracks. Internal cracks are also caused 


in some cases by hammering the outside 
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of the bar with too light taps of the ham- 
mer. The force of the hammer blow 
should be powerful enough to penetrate 
to the center of the bar and should, 
therefore, increase with the size of the 
steel. 


“It is from the third and fourth causes 
that cracks are most frequently devel- 
oped and therefore, slow heating and fre- 
quent turning of the bar in the fire are 
to be recommended, particularly during 
the early stages of heating. If the heat 
must be hurried, let it be during the final 
rise in temperature from the cherry red, 
Say, up to the proper forging heat. 

“The above remarks refer to high-speed 
tools of course, not to either tempered 
tools or the old self-hardening tools, 
which should not be heated beyond a light 
cherry red in forging.” 


FORGING 


The apparatus necessary and the meth- 
ods of using it, as followed in this plant, 
are shown on instruction charts, one of 
which is illustrated in Fig. 4. This covers 
the forging of straight round-nose rough- 
ing tools, right or left hand, giving the 
necessary dimensions and graphic in- 
structions for using the appliances. 


(To be Continued) 
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Building a Shop From Its Earnings 


By Con Wise 








I have been wondering whether or not 
it pays to save money. When a man is 
in business or on a salary it counts up 
enough to notice, but for a man on day 


wages to begin to save up his spare 
change to get rich is such a hopeless 
task. 


The difference between investing a few 
dollars a month, or year, at savings bank 
rates and at 10 percent. is something as- 
tonishing. Suppose you lay away just one 
dollar a vear in the bank at 4 per cent. and 
Jim puts the same somewhere, where it 
draws 10 per cent. The first few years 
the difference is not great but at the end 
of 25 years Jim will have about $132 
and all you can count up will be in the 
neighborhood of 544. 

The only hitch in the 
almost sure to 


is that 
all of his 
rolls around. More 
investments that 


program 
Jim is lose 
before 
than that; 10 
pay 10 per cent. in cash are scarce. 

I am reminded of all this because I 
ran across an old friend of mine who has 
accumulated a good bit of money without 
doing anything so very startling. 

He got the “going into business” bee 
in his bonnet some 20 years ago, but in- 
stead of doing as most men do and chuck- 
ing his job, he went out and hired a 
little shop and then he hired a man to 
run it. He did his bookkeeping and sold 
his goods in the evenings. The shop 


the 25 years 


per cent. 


grew from one man to a man and a boy 





and then one man after another was ad- 
ded until when he had some fifty men 
working he threw up his salaried position 
and went out to his own works. When 
he got there he found that his previous 
necessity had compelled him to have so 
good an organization that his own pres- 
ence was almost needless. 


EARNINGS PUT INTO THE 


BUSINESS 


SAVINGS AND 


While he was building up the shop he 
put into it every cent that he could save 
from his salary, and all that the shop 
made, he put back into it. He made 
something like 10 percent. onthe money 
He could also control his invest- 
ment himself, within human limitations, 
which very different from putting 
his money in other men’s hands. When 
you buy stock in a concern that you do 
not control it is just the same as lending 
it without even taking a note in return. 
You simply have the privilege of hoping 
for dividends. If the controlling interest 
prefers to put the surplus money back 
into the business or pay it all out in sal- 
aries you are helpless. If you own your 
own plant you may not have large hopes 
but you may get more. 

The man mentioned before did another 
clever thing. When he started the shop 
it took all his money for the first month’s 
wages of his man and the rent, after 
buying the most necessary equipment. 


invested. 


was 





He kept his one man going on work by 
the hour for other people who furnished 
their own materials. He got his pay al- 
most as fast as the work was done, and 
in that way he kept things moving. As 
he was able to save from his own salary 
and a little margin of profit began to ap- 
pear from this outside work, he put it 
into his own specialty but he really made 
his shop build itself up. 


ENFORCED ECONOMICAL DRAWINGS 


He was, of course, his own draftsman 
and designer, which meant that the draw- 
ings were rather few. Yet they had to 
be complete and accurate because he 
could not be there in person, to explain 
discrepancies. It paid him to make them 
accurate, and the fact that his time was 
limited so that he made as few as pos- 
sible, I believe was in his favor. You 
can hardly make drawings without dimen- 
sioning them, and there is no generally 
accepted way of indicating to a machinist 
that all a certain piece fits into is the 
surrounding air and all that is required 
is that it shall run true and not shake 
the machine to pieces. If there is no 
drawing, you can simply tell the man to 
true it up as large as it will go and it 
costs less money than to work to close 
limits. The amount of machine work 
that there is that can be made in this 
way is a good big percentage of the work 
of our shops. 
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Testing Pressures with Lead Cylinders 


435 


By W. 7: Sears® 








The use of lead cylinders for ascertain- 
ing the amount of pressure between two 
surfaces is quite old, and the results ob- 
tained by this method are undoubtedly 
sufficiently accurate for most purposes, 
provided allowance is made for the speed 
at which compression takes place. 

Fortunately lead can be obtained in 
the market practically pure, that is, with- 
in a small fraction of 1 per cent., and 
the small amount of impurities do not 
seem to affect the accuracy or likeness of 
different compression tests. 

One proof of this is, that numerous tests 
made for the Niles-Bement-Pond Com- 
pany during the last year on the Olsen 
machine by the testing department of the 
Olsen Company, agree very closely with 
each other, and with those which have 
been obtained from other investigators. 

This is the case, however, only when 
the compression is carried along very 
slowly. 

The speed used on these tests, and the 
one which gave a load compression curve 
that compared very closely with the re- 
sults obtained elsewhere was 0.00007 
foot per second. 

When the speed or rate of compres- 
sion was increased to 0.0005 feet per 
second, there was quite a decided change 
in this curve. 

This is illustrated in Fig. 1; the curves 
A being the result of the slow speed, 
and the curve B of the higher one. The 
middle curve A, No. 2, is the average of 
eight plugs, and No. 1 and No. 3 are the 


speeds is quite generally recognized, but 
it is doubtful if it is commonly appre- 
ciated, at least to the extent it should be 
by many experimenters who have used 
the lead-plug method for ascertaining the 
energy of pressures quickly applied, that 


is, in the nature of a blow. 


If the energy of the moving parts, at 
the instant of striking the anvil can be 
accurately obtained, it is possible to fig- 
ure from it, the mean effective pres- 
sure on the top of the piston, provided 
the length of stroke and weight of the 
falling parts are known; it was con- 
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Fic. 2. LEAD PLUG COMPRESSION CURVES FROM WATERTOWN ARSENAL TESTS 
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Fic. 1. PRESSURE CURVES FROM 1'4x1'%4-INCH LEAD PLuUGs 


extremes. The dotted curve C is a copy 
of the Purdue test, furnished by Pro- 
fessor Hatt, of Purdue University. 


VARIATION OF ENERGY WITH SPEED 
The variation in energy at different 


_*Mechanical engineer, engineering bureau, 
Niles Bement-Pond Company. 


Some time ago the engineering bureau 
of the Niles-Bement-Pond Company be- 
gan the investigation of the steam con- 
sumption and the work of steam ham- 
mers, and one of the first devices which 
was considered for ascertaining the 
energy of the blow, was by the com- 
pression of lead cylinders. 


sidered quite necessary in the hammer 
investigations planned, that information 
relating to the mean effective pressure 
should be obtained. As a preliminary, 
curves were first plotted from the slow 
compression tests of the lead plugs show- 
ing the foot-pounds of energy for differ- 
ent amounts of compression of the plugs. 
DATE OF Prior TESTS 

It might be as well to state at this 
point, that the sizes of the plugs adopted 
by the bureau, of | inches diameter by 
l inches long, were taken arbitrarily, 
and because they were of a convenient 
size to make and handle, and also be- 
cause plugs of this size were used in the 
latest tests, which could be found pub- 
lished at that time, that is, those made at 
the Purdue University by Messrs. Hatt 
and Turner, and which were published in 
Proceedings of the American Society for 
Testing Materials, Volume 4, and ex- 
tracts printed in the AMERICAN MACHIN- 
IST on page 378, Volume 29, Part 2. 

A series of tests of plugs of different 
sizes were made at the Watertown 
arsenal, and reported in “Tests of Metals” 
for 1899, page 863, but these were not 
on plugs of the sizes adopted by the bu- 
reau and are, therefore, not directly com- 
parable with the results given in this ar- 
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Fic. 3. ENERGY CURVES FROM 1!4x1'4-INCH LEAD PLUGS 
ticle. As a matter of possible interest, would be in the neighborhcod of 35 feet stretched tight vertically. The weights 
the Watertown results on plugs | inch’ per second, and this ccrresponds to the were tripped without giving any initial 


diameter by | inch long are plotted on 
chart, Fig. 2, and the velocity curve of 
the hammer at point of impact, or for the 
different hights tested is also plotted. 
The great variation in speed makes the 


value of these results questionable for 
energy measurement, except simply for 
the compressions and speeds given. In 


other words, a certain compression would 
not be a correct measure of energy, un- 
less the compression took place at ap- 


proximately the same rate at which the 
test was made. 
THE BUREAU TESTS 
To return to the bureau tests, it was 


found that the energy curve figured from 
the 
no in the hammer tests, and the first 
attempt to get correct values was to con- 
struct a curve which would be right for 
the higher speeds at which the hammer 
would strike, by proportioning it from 
a curve made up from the Purdue slow 
and impact tests, and the bureau’s slow- 
moving tests. 
While this 
the time, 
a great deal of confidence in a curve ob- 
tained in this manner, and it was finally 
decided to make high-speed 
tests in which the speeds would be equal 


slow compression tests was, of course, 


use 


at 
it was not possible to feel 


was fairly satisfactory, 


same 


ry 
SUT 


le new 


to those obtained in actual practice in a 
steam hammer, in order to get final re- 
sults which could be depended upon in 


steam-hammer work. 

The velocity of a the 
Sefore impact with the anvil, de- 
total mean effec- 


hammer ram at 


=— 


instant 


pends on friction, the 


tive pressure on the piston and the dis- 
tance it has fallen through. 
For a Niles-Bement-Pond Company 


of 28-inch 
velocity, assuming 


of 100 pounds per 


1100-pound steam hammer 


the maximum 


, 
stroke 


a constant 


pressure 


square inch on the piston on its down- 
ward stroke, and neglecting friction, 


speed due to gravity alone, acting 
through a distance of over 30 feet or far 
greater than any tests of which a record 
could be found. 

The plugs were tested in most cases, 
one at a time by placing them on an 
anvil, having a weight of over 8000 
pounds and striking them with different 
size cylindrical weights, weighing from 
20 pounds to 200 pounds dropping from 
different hights up to 360 inches. In 
addition to a drop on a single plug, the 
150-pound weights were tried with two, 
three and four plugs, and the 200-pound 
weight with four plugs. 

The falling weights were guided top 
and bottom by two lengths of piano wire 
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velocity, and there is not much question 
but that the actual and theoretical ve- 
locities at instant of impact were very 
close, for the apparatus while somewhat 
crude, seemed to work quite satisfactor- 
ily, and the friction loss due to the guides 
and air was undoubtedly very slight. 

There was certainly some loss, even if 
small, and therefore, the compressions 
obtained were perhaps a trifle less than 
they should have been. 

RESULTS 

The table Fig. 4, gives tabulated re- 
sults of these tests. 

In plotting the energy curves, which 
are the values that were wanted, it was 








DIMENSIONS IN INCHES Striking 
fal. 
I Feet pe r | 
Upset to! I pset A\ Upset Second 
0.979 an. 2. ween 35.9 | 
cee § @omee 1 cscs 25.4 
0.983 4 © «ses | 35.9 
0.848 0 644 | 13.9 
0.911 0.581 | 25.4 
0.656 0.836 35.9 
0.505 0. OST 13.9 
0.307 | 1.184 13.9 
0.409 1.082 35.9 | 
0.652 0 S37 25.4 ; 
0.194 1.297 13.9 7c 
0 290 1.205 35.9 e 
0.401 1.091 25.4 S 
0.219 1.274 } 35.9 - 
0.40 1.084 25.4 — 
0.501 0.991 25.4 = 
0.275 1. 227 35.9 | & 
0.275 1.228 35.9 | 
0 502 0 996 0.993 35.9 = 
0.507 0 991 0.993 35.9 = 
0.670 Oo S30 0 Svv 35.9 “ 
0.68] O S17 0.822 35 9 ~ 
0.677 OO S1S 0 S22 35.9 | = 
0.769 0.731 0.725 35.9 = 
0.778 0.722 0.725 35.9 cae 
0.778 0 ”) 0.72 35.9 | - 
0.771 0. 729 0 72 25 0 | = 
0.279 1 2719 35.9 
0 663 Oo S34 0 S42 39.9 
0 660 0 S42 0 S42 9 
0 660 0 S42 S42 35 9 
0 650 O SOY 0 S42 mY 
0.51 0 OSS 0 OS] - By | 
QO 325 0 O76 0 OS! i3.7 } 
0 25 0. a75 0 OS] 3.7 | 
0.51 0 OST 0 OS] 43.7 
IN TESTS ON 14x14 LEAD PLUGS 








March 10, 1910. 


found that there was not so much dif- 
ference in the higher speeds, as was per- 
haps to be expected from the consider- 
able difference that occurred at the low 
speeds. 

In other words, the higher the velocity, 
up to the maximum of speeds tested, the 
less the energy curves varied. 

This is quite clearly illustrated in the 
final chart, Fig. 3, which gives the energy 
curves worked up from the different en- 
gineering bureau tests and the Purdue 
tests. It would seem as if after a speed 
of say 10 feet per second was obtained, 
that a further increase in compression 
speed makes very little change. 

The speed of 10 feet is simply a guess, 
and it may be 5 feet or 1, or even less. 

This was a point which was not im- 
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portant to the bureau, but it would seem 
to be vitally important in measuring 
energy of blows where the speed is low, 
for all tests so far made show that 
energy calculations of a slow moving blow 
cannot be even closely estimated unless 
the speed is known. 

Curve A is worked up from the slow- 
moving or static-pressure test, furnished 
the engineering bureau by Professor Hatt. 

Curves B and C are the energy curves, 
resulting from the tests shown in Fig. 1. 

Curve D is the result of the low ve- 
locity drop tests made by the engineer- 
ing bureau, which are not shown in the 
tables, but which were made roughly in 
a hammer, having a falling weight of 
1330 pounds, an anvil weight of 16,400 
pounds and a maximum drop of 38 inches. 
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Curve E is plotted from the tabulated 
results given in Fig. 3, and this is the 
curve that is used at present for hammer 
calculations. 

Curve F is plotted from the published 
results of the Purdue drop tests, in which 
the maximum velocity is 197/10 feet per 
second. 

In order to check up new lots of plugs 
from time to time, static or slow-moving 
tests are obtained, and if these agree 
with previous ones, it is assumed that 
the action at the high speeds will also be 
practically the same, thus giving fairly 
dependable results. 

No appreciable difference has been 
noted in new lead obtained from time to 
time, or in lead that has been used for 
tests and remelted. 








A Comprehensive Card System for Blueprints Ay /verett Hart 


»] 








In a previous article on drafting-room 
system, I mentioned a card system 
which we have to take care of our blue- 
prints and which I think answers the pur- 
pose very nicely in our automobile plant 
here. I will endeavor to explain the 
same as it may be a help to other readers 
of this paper. 

A good card system to be a success 
must possess the following mecessary 
characteristics: (a) to be able at all 
times to find out just where all blueprints 
are; (b) whether they are mounted on 
cardboard or loose; (c) to show on what 
date the last revision was made, and to 
show if each holder of a copy is sup- 
plied up to date with corrected prints. In 
other words if he has the latest ones 
and has returned the old one. 

To avoid confusion, revised prints must 
be sent out promptly and old ones re- 
turned to the engineering department to 
be destroyed. For, while I do not wish 
to doubt anyone’s word or good intention. 
I insist on getting the old prints back to 
the engineering department and there 
checked off by the clerk. Then there will 
be no excuse at all for having an old 
print out in the shop to cause needless 
expense, not to say endless trouble. 

The reader will readily see by refer- 
ring to the cut of our card, that it gives 
the name of the drawing, material, num- 
ber, division and group, also whether it 
supersedes or is superseded by some 
other number, with date of such super- 
sedence. Under the heading: “Outside 
Prints,” are given all outside firms to 
which we send prints, together with the 
date of sending same and under “Re- 
placed,” we note date of revised prints. 
This is done in pencil to allow erasure 
and the substituting of a new date when 
a change is made. We therefore have at 
all times a record of the date on which 


the last print of this particular number 
was sent to the firm indicated. 

In this connection, we have a blank re- 
ceipt form on which we indorse carefully 
the part number of the print, its name 
and obsoleted print, if any, which is to 
be returned with the receipt form duly 
signed by the company receiving the 
print. 

In regard to our factory prints for local 


square space under his department num- 
ber, the following symbols: “o” for a 
mounted print; “‘v” for a loose one. 

Another aid to perfecting the system is 
the fact that at the bottom of the card 
we have left ample space under “Re- 
marks” to serve to allow of clear and 
concise memoranda being made and 
yet at all times plainly showing on the 
card. 


PART. NO. S 


NAME 
MATERIAL DIV GROUP 
NO. REQ. PATT. OR DIE NO. S SIZE LENGTH 
SUPERSEDES $ SUPERSEDED BY S DATE 
OUTSIDE PRINTS DATE REPLACED 
FACTORY PRINTS 

Otter 617/18 /]9 |20/11/12/)18/| 14/1 16/17 18 | 19 | 20 

23 | 24 | 25 | 26 | 27) 28 29 30/81 32/938 S485 839 40 41 42 4 
}1); 2/3) 4 s | é gs {9 |} 10/11) 12/1 14/15 | 16 | 17| 18} 19 ) | 21 
| 23) 24) 25 26/ 27 | 28 | 29 | 30| 31) 32 1 ‘ 7 8 >, 40 | 41 | 4 i i 
| 
REMARKS ; - = 
FORM 2u9. 250 Ame an 5 

COMPREHENSIVE FILE CARD FOR BLUEPRINTS 


use, We have, as shown on the card, 
44 spaces. These are the department 
numbers of which up to date, we have 
30. Numbers above this, up to 44, are 
assigned to the various officials, in- 
spectors, clerks, etc., about the fac- 
tory. To show whether the depart- 
ment or person has in his possession a 
mounted or loose print, we mark in the 


Up to the present time this system 
has given complete satisfaction. We 
think that its beauty and utility lies in 
the fact that the whole story is told on 
the card, without having te refer to some 
other source for the desired information, 
and I believe that this system, if fol- 
lowed to the letter, will give extra satis- 
faction to other manufacturing concerns, 
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Turret Lathe Equipment 
for Making Automobile Parts 
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Well Desitened Tools 


for Effecting Rapid 


Production of Work 








In the accompanying illustrations are 
shown a number of recent adaptations 
of Pratt & Whitney turret lathes to suit 


automobile manufacturing requirements. 


TOOLS FOR TURNING AND GROOVING 
PISTONS 
Fig. 1 shows a 2x26-inch turret lathe 


with piston turning and grooving equip- 
ment. 

The piston casting is held on an in- 
ternal gripping chuck as in Fig. 2, hav- 
expanding pins, all of which 
adapt themselves to the 


ing six 
automatica!ly 


By C. L. Goodrich 

















Fic. 2. INTERNAI 
accomplished by what is termed an over- 
head turning tool; this is so constructed 
as to clear any tools on the cross slide 
and so permits of the simultaneous turn- 
ing of the outside and the forming of the 


GRIPPING 


CHUCK 


The turning tool is provided with pro- 
jecting arms as shown in Figs. 1 and 3. 
The arm enters a support secured to the 
head of the machine and the effect of 
so tieing the turning tool to the head is 








rough, uneven, internal contour of the 
piston casting and grip it uniformly by 
operating member at 
the rear end of the head spindle. The 
movement of the expanding pins is pos- 
holds the piston true as re- 
running of its 


movement of one 


itive and 


core, which is 
after turning a 
conditions is a 


gards the 
desirable, as the 
piston held under 
wall which is of equal thickness through- 


result 


these 


out 


OVERHEAD TURNING TOO! 


external turning of the piston is 


A 2x26-INCH TURRET LATHE WITH 











ring grooves, the latter operation being 


performed by tools in blocks on the 


cross slide where also are held tools for 


facing the ends of the piston. 





PISTON TURNING AND GROOVING EQUIPMENT 


to give extreme rigidity and permit the 
taking of heavy, coarse feeds without 
vibration. 


The dovetail form of turret face com- 

















Fic. 3. PISTON-TURNING TOOL WITH ROLLER BACK REST 
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mon to the Pratt & Whitney turret lathes 
facilitates the rigid securing of the turn- 
ing tool to the turret and also permits the 
fixture to be removed quickly when the 
machine is to be utilized on other work. 


SUPPORTS AND SEQUENCE OF OPERATIONS. 


In some cases roller supports to take 
the side thrust of cross slide cuts are 
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tively. The operator has no difficulty in 
attending two of these machines on 
piston work as both the turret and cross 
slide are provided with power feed and 
automatic knockoff. 

The scheme of holding the piston by 
the inside on a true chuck as described, 
for turning the outside is followed by 
most automobile manufacturers, although 














Fic. 4. PisTON TURNING WITH ROLLER BACK ReEstT TOOL 


























Fic. 5. CHUCK FOR HOLDING 


WorK FOR FINISH GRINDING 








Fic. 6. MACHINE EQUIPPED WITH 
CUTTING-OFF 


found desirable, particularly in cases 
where centering of the solid end of the 
piston for a center support is not permis- 
sible. Fig. 4 shows such an arrange- 
ment, which relieves the spindle of un- 
due strain and supports the work effec- 








PISTON-RING TURNING, BORING AND 
ATTACHMENT 


many find it conducive to best results 
to make this a preliminary operation and 
rough only the outside to approximately 
0.040 inch of size, then heat the piston 
to remove all! strains and afterward re- 
finish the outside. Directly after heat 
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treating the open end of the piston is 
bored and then the wrist-pin hole is 
drilled and finally the work is held on 
a chuck similar to Fig. 5 and the outside 
finished to grinding size. The chuck, as 
will be seen, utilizes a pin passing 
through the wrist-pin hole to clamp by, 
and centers the piston by entering the 
open end of the piston just bored. This 
chuck holds work without distortion and 
the results are excellent. 


FINISHING Piston ENDS 


In some designs of pistons the solid 
end instead of being flat, is formed, and 
in such cases former bar attachments 
operating a compound slide on the cross 
slide have been found satisfactory, as 
they allow the use of single-point tools 
to cut the hard scale of the casting in 
place of formed flat tools. 

The time required for the turning and 
grooving operation varies with conditions 
and sizes of work but for the common 
automobile piston used it ranges from 
6'4 to 12 minutes each; and where a man 
operates more than one machine the 
labor cost’ obviously is low. The sim- 
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Fic. 7. PisTON-RING Pot CASTING 


plicity of the equipment insures against 
frequent stoppages and skilled labor is 
not required. 


PistoN RING EQUIPMENT 


Fig. 6 illustrates the same machine 
equipped with piston-ring turning, bor- 
ing and cutting-off attachments. The 
rings are made from a pot with flanged 
end as in Fig. 7 and the latter is clamped 
in a geared scroll chuck by jaws shaped 
to suit the flanged end. One casting will 
make from 12 to 20 ring blanks accord- 
ing to the width of the ring. 

The ring-turning fixture body is 
clamped to two of the turret faces as 
shown and the turret travels longitudinal- 
ly as usual. On this body is a cross 
slide which may move radially in and 
out. This movement is controlled by a 
cam made to give the desired eccentricity 
of the outside piston ring relative to the 
bore. The cam is journaled in the body 
of the turning fixture and is rotated 
positively in unison with the head spindle 
by gearing connected to a splined shaft 
as will be seen by referring to Fig. 6. 


How THE TooLts ARE HELD 


The cross slide carries the external 
turning tool; the internal tool is held in 
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Fic. 8 LATHE EQUIPPED FOR DIFFERENTIAL GEAR-CASE OPERATIONS 


a rigid boring bar which has a pilot on 
its outer end which enters a guide bush 
in the head of the outside eccentrically 
and boring of the interior true with the 
spindle. After these operations have 
been started the workman brings the 
cross slide with its multiple cutting-off 

















blades into action and thus this operation 
is also being accomplished at the same 
moment as the turning and boring. 
The cutting-off blades are set with 
each slightly in advance of the one next 
to the left, the tool to the right being 
placed so as to sever the ring blank en- 





Fic. 9. ROLLER BACK Rest USED IN 
DIFFERENTIAL GEAR CASES 


tirely from the casting while the next tool 
has still approximately 1/32 inch to 
travel before cutting off the second ring, 





























Fic. 10. MACHINING 

















Fic. 11. CHuck For Larce GEAR-CASE 


FLANGES 


LARGE GEAR-CASE 


Fic. 12. REAR VIEW OF SPECIAL CHUCK 
FOR LARGE GEAR-CASE FLANGES 


FLANGES 














Fic. 13. Borinc, TURNING AND FORMING JACK-SHAFT GEARS 























ol 


g, 





March 10, 1910. 


and so on. There again one man oper- 
ates two or more machines, the output 
of each machine varying with conditions, 
but for average sizes ranging from 60 
to 100 per hour. Attention is called par- 
ticularly to the ease with which these 
fixtures may be removed from the ma- 
chine. 


OPERATIONS ON GEAR CASES 


A Pratt & Whitney 3x36 turret lathe 
with equipment for differential gear 
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cases is shown by Figs. 8 and 9. The 
roller-back rest illustrated supports the 
outer end of the work while the other 
end is held by the spindle chuck. Both 
ends referred to are turned in a previous 
operation. 

The turret tools bore, ream and back- 
counter bore two holes in each hub and 
also cut two interior recesses. All cut- 
ting tools are provided with internal 
lubricating devices so that the tools are 
flooded with cooling liquid permitting 
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rapid cutting. The tools are all equip- 
ped with pilots which enter a guide bush 
in the spindle. , 

Fig. 10 shows the 3x36-inch turret 
lathe equipped for boring and facing 
large gear-case flanges of light cross sec- 
tion. Figs. 11 and 12 show front and 
rear view of special chuck for holding 
gear-case flanges. Fig. 13 illustrates an 
equipment on very heavy work, boring 
turning and forming jack-shaft gears 
which gives satisfactory service. 








Follow-up System in 


an Engine Plant 


By Clifton Reeves* 








Believing your readers would be in- 
terested in a method we are using with 
success in following up our work through 
the plant of the Trenton Engine Com- 
pany, where we manufacture high-speed 
Steam engines, and a line of marine gas 
engines, I inclose sheet No. 1 of our shop 
production list. [Reproduced herewith. ] 

This list is issued from the drawing 
room and consists of five sheets to cover 
the parts of steam engines, the first one 
having the most important parts; second, 
next in importance, and so on. There are 
five columns [only one reproduced] which 
will cover five separate orders for en- 
gines. The first division of this column, 
under patterns and drawings, is for the 
pattern and drawing numbers of the 
piece. The second, for material either on 
hand, ordered, etc., and the third, to in- 
dicate whether parts are finished or not. 

These lists are checked each morning 
for the material ordered and received and 
also for the operations that are finished, 
so that the progress of the different parts 
passing through the shop is kept tab on 
within a few hours. 

Under the material column, the clerk 
checks for material ordered, writing in 
date it is ordered, and when it is re- 
ceived checks with vertical checking, as 
shown. He checks the material received 
from the regular store-room daily re- 
ceiving sheet, material ordered from the 
material ordering book, and operations 
finished from the finished cards which 
are turned in daily. 

By using the vertical system of check- 
ing, the exception is that only blank or 
unchecked spaces are interesting. 

This list is made on black print paper, 
which, of course, is taken from tracing 
cloth. Copies are sent to our machine- 
shop foreman and the storekeeper and 
their lists are checked with the man- 
ager’s list. It not only serves to indicate 
the progress of the work, but, as al- 
ready stated, gives the pattern and draw- 
ing numbers of each piece, and we have 
found that it requires a very short time 
to check this list if done every morning 
and keeps tab on the different depart- 


*Vice-president and works manager, Trenton 
Engine Company. 


ments in a very accurate way. Opposite 
or underneath the name of the part are 
the several operations put in sequence to 
finish such part, also the main parts are 
put in in heavy type and parts belonging 
to same, for instance, a cylinder, are put 
near it so that they are grouped. 

If there is any further information, | 
will be very glad to give it as I believe 
that every shop manager appreciates the 





value of knowing accurately the condi- 
tions of the work in the plant by a simple 
and inexpensive means. 








One of the latest uses to which alloy 
steel has been put is in the bridge across 
the Mississippi river at St. Louis, that 
was built by the municipality. All of the 
steel that entered into the construction 
ot this bridge was nickel steel. 


SHOP PRODUCTION LIST 





SHEET No. 1 


NAME. 
Culinder— Plane or Mill 
Laying out 
Bore & Ream 
Drill & Tap 
Fitting Parts 
Testing 
ApM. VALVE SLEEVE—Bore 
Turn & Face 
lay out ports 
Mill Ports 
File Ports 
MAIN VALVE SLEEVI Bore 
Turn & Face 
Lay out Ports 
Mill Ports 
File Ports 
H. P. Sturrinc Box rurn & Bore 
Drill & Tap 
L. P. Strurrinc Box—Turn & Bor 


Drill & Tap 
Cy.. JackeT— LAGGING— BANDsS— FITTING 
Frame—\aying out 

Chipping 


Plane or Mil 
Bore & Face 

P. R. Or Der_ecror—Bore & Face 
Drill 

V. S. Om DEFLEeEcTOR 
Drill 

Base— Laying out 
Chipping 
Plane or Mil 
Drill & Tap 
Bore & Face 


Bore & Face 


Babbitt 
JOURNAL Cap fend] Plane 
Drill 
JOURNAL Cap [center] Plane 
Drill 
JOURNAL Cap [fend] Plane 
Drill 
JOURNAL SLEEVE [fend] Babbitt 
Plane or Mi 
Bore, Turn & Face 
JOURNAL SLEEVE [center] Babbitt 


Plane or Mill 

Bore, Turn & Face 
Crank-Shaft—Lay out 

Turn & Face 

Plane or Mill 

Keyseat 

Drill & Tap 
COUNTER-WEIGHT—Slotting 

Drill & Tap 

Fit to Crank-shaft 
CovupLinc—Turn, Bore & Face 

Drill & Rean 

Kevseat 


OrDER No 


SIZF 
| 
Pa No Mat 
1) No ” 
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By Fred H. Colvin 








Engravers often require a dead-center 
lathe for the same reason that we use 
dead centers in grinding operations, and 
Fig. 1 shows a very ingenious method of 
obtaining this in connection with a regu- 
lar lathe adapted for their other work. 
This is secured by mounting a gear on 


to engage and turn the pieces it is rolled 
into. 

The mills to be made are then mounted 
in the machines called “clamps,” shown 
in Fig. 2, as can be seen in the center of 
the four-rod column, and the hardened 
master mill is laid on top and brought in 


in any desired combination, and is used 
in engraving plates for bank notes by va- 
rious governments. The ratchet wheel in 
front allows a great variety of combina- 
tions, including the watered effect which 
is so attractive. 

Fig. 4 shows a much simpler type of 





























Fic. 1. LATHE WITH 


the nose of the regular lathe spindle, this 
gear driving a pinion which is mounted 
on the auxiliary head shown, and it can 
readily be seen how this is accomplished. 

Certain classes of engraving are done by 
mills which are what we woud call nurls 
in the machine shop. A small mill is 
first engraved by hand of the desired pat- 
tern on a tool-steel cylinder and properly 
hardened. The cylinder is made consider- 
ably longer than the design and has the 
ends roughened by regular nurling so as 

















Fic. 3. RULING MACHINE WITH RATCHET 


WHEEI 


DEAD CENTER HEAD 


Fic. 2. 

















MACHINE INDEX 


WHEEL 


Fic. 4. RULING WITH 


contact with the soft-steel rolls, by the 
two downwerd projections shown. These 
are revolved by power and the nurling 
at the end of the master mill compels the 
other pieces to turn in unison so that the 
design is quickly and accurately rolled 
into the soft-steel rolls, which are to be- 
come the mills for actual service. 

Fig. 3 shows a steel or copper-plate 
ruling machine which can be used to 
produce straight, radial or circular lines, 


CLAMPS OR ROLLING MILL FoR NurRLs 


this same machine with an indexing cyl- 
inder in place of the ratchet wheel, while 
Fig. 5 shows a machine designed espe- 
cially for ruling large surfaces quickly. 
Although only three diamonds are shown 
in place, it can be arranged to carry a 
dozen, or even more, and the desired 
spacing can be very quickly and accu- 
rately obtained by the long multiplying 
iever and the index shown in front. We 
are indebted for the illustration and in- 
formation concerning these to John Hope 
& Sons, Providence, R. I. 

















Fic. 5. MULTIPLE RULING MACHINE 
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Uses Rack Sha ped 
Cutters Applicable to 
Spiral Work Also 








The new gear-cutting machine invented 
by S. Sunderland and made by J. 
Parkinson & Son, Shipley, generates 
spurs and spirals and uses a cutter of 
rack shape. The length of the rack is 
sufficient to make contact with the blank 
to the full extent of the teeth in the 
mating wheel, and the shape of the cutter 
obviously suits wheels with any number 
of teeth of the same pitch. The cutter 
itself reciprocates and rises, while the 
blank rotates somewhat to give true roll- 
ing motion. The cutter having risen a 
distance equal to the pitch, the blank 


By I. W. Chubb 


3'. tons, and the floor space occupied 
is 5 feet 6 inches by 7 feet 4 inches. 

The cutter is made from flat section 
steel and its form insures that it can 
easily be ground accurately all over after 
hardening. 


THE CUTTER GRINDER. 


For hollow-grinding the faces, a simple 
machine, Fig. 2, is supplied. On the 
table the cutter is easily centered to the 
wheel. This is belt driven and carried 
on a swinging head so that it can be 
lowered to the cutter. The table has 

















Fic. 1. THE SUNDERLAND GEAR GENERATOR 


slides out of gear with it and simultan- 
eously its rotation stops. The cutter 
slide then falls to the starting position, the 
blank closes in, its retary motion is re- 
sumed and the cutter reciprocates and 
rises once more. 

A general view of the machine as 
made, with a finished wheel in position, 
is given in Fig. 1. This particular ma- 
chine will produce gears from 3 inches 
to 24 inches in diameter, the maximum 
width of face being 8'% inches, and the 
pitch range from 8 to 2'% diametral. It 
is driven by a single pulley, 16 inches in 
diameter, running at 350 revolutions per 
minute, and the belt is 3'4 inches wide. 
The net weight of the machine is about 


the usual movements and the appliance 
hardly calls for detailed description. 
As compared with the hobbing process 
the advantage in cost of the cutters will 
be more obvious the larger the gear cut, 
while accuracy of shape can, of course, 
be assured. The front line of the cutter 
is inclined somewhat from the vertical, 
at any rate for the first two or three 
teeth, but the general idea is that the 
heavier work is done by the leading teeth 
so that, as the blank rotates in agreement 
with the upward motion of the cutter, the 
lower teeth in the rack tool undertake 
little more than finishing work, and there- 
fore retain their cutting edge. Fig. 3 
shows the cycle of movements. Usually 


the blank is gone round twice before the 
teeth are completed to the full depth. 
The cutting speed can be varied from 20 
feet to 40 feet a minute, and two sets of 
change wheels are employed, one to suit 
the number of teeth being cut, and the 
other for the pitches. 


CONSTRUCTION OF THE MACHINE. 


Three views given in Figs. 4 to 6 illus- 
trate its special features, and although 
the design has been modified in several 

















Fic. 2. THe GEAR-CUTTER GRINDER 


n essentials the views are 


respects, yet 
correct. It will be seen from the front 
and side elevations that the headstock 
slide is balanced by a weight and is 
moved vertically by a screw driven from 
below by bevel gear. On the headstock 
is bolted a plate which can swivel, the 
curved slots showing the extent of the 
movement allowed. Placed in the posi- 
tion illustrated in Fig. 4 a spur gear 
would be cut, but by swiveling the plate 
so as to incline the line of cut, a spiral 
gear can be produced, the action of the 
machine being otherwise exactly the 











Ist Position. Cutter touch- 2nd Position. Blank fed 3rd Position. 
to proper depth, Spaces Cutter have moved once 
cut by Reciprocating Cutter. 


oY — eg 


ing Top of Blank. 


T .  " oe 








6th Position. Blank has 

returned to Cutting Pos- 
ition, thus completing 
the Cycle of Movements. 


Fic. 3. 


5th Position. Cutter has 
returned to Starting 
Point, and Blank is re- 
turning to Cutter. 


same. The actual tool head is guided on 
the swivel plate and carries, of coufrse, 
the rack-form cutter. The reciprocating 
motion is obtained by means of a disk 
stud and block in a slot formed in the 
tool plate. Rotating motion is obtained 
from the vertical shaft shown in the front 
elevation (Fig. 4), at the side of the ver- 


tical screw, suitable spur and bevel 
gears being employed in the transmis- 
sion. The blank to be cut is carried on 
a mandrel by means of a bracket which 
itself can slide on a saddle plate, the 
position of the bracket being adjusted 
by a screw for the feed. The arrange- 


ment will be clear from Figs. 5 and 6. 
plan, 


The shows at the end 


Fig. 6, 
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Blank and 4th Position. Blank with- 
drawn from Cutter. 
distance of Pitch. 


These Movements 
repeated produce 
Correct Teeth. 





Shows several 
Finished Teeth. 
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THE CUTTING CYCLE 


gears with a spur wheel which is shown 
beside the second cone pulley in Fig. 6 
and is in fact keyed to a shaft which 
bears also a worm and a bevel pinion. 
This in turn gears with another on a 
shaft at about the center of the machine. 

The plan shows the two worms, one 
larger than the other and almost side by 
side. Each gears with a wheel, the two 
wheels being mounted on the same shaft, 
but free on it. The arrangement is il- 
lustrated rather better in Fig. 1. The 
bosses of both wheels have clutch teeth 
so that, according to the position of the 
shaft, one or other may drive a 
middle spur wheel, the motion of which 
thus be The spur wheel 


Cec... 


can reversed. 
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Fic. 4. FRONT Of! 
a cone pulley in this instance for driv- 
ing, carried on a horizontal shaft which 
bears a and much smaller 
cone pulley with a worm on the other 
side of the bearing. At the end of the 
shaft opposite the cone pulley is a bevel 
wheel which gears with a similar wheel 
on the vertical shaft which drives the 
gear operating the cutter slide. The 
smaller cone pulley drives a similar pul- 
which together with a _ pinion is 
mounted on a stud. The pinion in turn 


also second 


ley, 
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The circular block or collar used in 
conjunction with the gear wheel and 
spring trigger is keyed to a shaft which 
is in line with, but not mechanically 
joined to, the spindle of the gear wheel 
itself. In the block is carried a spring 
latch through which the two spindles can 
be coupled so that the parts rotate to- 
gether. The shaft which bears the cir- 
cular block carries at the opposite end a 
spur wheel which, by means of gears and 
change wheels on a stud plate, transmits 
motion to a horizontal shaft bearing a 
feather-keyed worm, which in_ turn 
drives the wormwheel on the gear-blank 
spindle, and thus produces the necessary 
rotating motion for the blank. The ar- 
rangement of stud, etc., for the change 
gear will be seen on the left-hand side 
of Fig. 6 and in a corresponding position 
in Fig. 4, while the drive is perhaps even 
better shown in Fig 5. Thus the rotation 
of the blank spindle depends on rotation 
of the shaft carrying the circular block. 
While the reciprocating cutter is acting, 
the trigger and circular block are rotating 
together. 


TIMING OF BLANK AND CUTTER 


The movement by which the blank is 
caused to slide to or from the cutter at 
the correct time is as follows. Turning 
to Fig. 11, an arrangement of latches 
will be seen. The rotating trigger in its 
movement eventually bears on the notched 






































Fic. 5. 


itself gears with another of smaller dia- 
meter, illustrated in detail in Figs. 8 to 
10. It has a ring flange which, together 
with a collar piece, forms a groove for 
a trigger, the latter being carried free on 
the boss of the wheel. To it is secured 
a helical spring Fig. 9) held in 
tension by pins, one in the trigger and 
the other in the wheel. The shaft carry- 
ing the second wheel is geared by a train 
to a second shaft which, by bevel gears, 


(see 


gives motion to the vertical screw. 





SIDE 





OF GEAR GENERATOR 


VIEW 


arm, and in one direction forces this 
upward, as indicated by the arrow, and 
thus causing a cam to force a spring- 
held catch bar out of a notch in a ver- 
tical bar. The last thereupon falls. With 
the movement of the bar a spring pawl 
(see Fig 11) is forced by its spring into 
engagement with a_ constantly-rotating 
ratchet wheel. This is in fact driven by 
worm and spur gearing from the smaller 
of the two worms described in connec- 
tion with Figs. 6 and 7. Thus on each 
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Fic. 6. PLAN OF GEAR GENERATOR 


engagement of the pawl with the ratchet 
wheel, the disk to which the pawl is 
pinned is given one revolution. On the 
boss of the disk is secured a spur wheel, 
which in turn gears with a wheel of 
double its diameter, keyed on an eccen- 
tric shaft as shown in Fig 12. The shaft, 
therefore, makes half a revolution for 
each turn of the disk. The eccentric 
shaft is connected by a short link to a 
rocking lever which will be seen on the 
left hand of Fig. 7, and this lever is in 
turn connected to the saddle plate bear- 
ing the bracket for the wheel blanks un- 
der cut. Projecting from the disk is a 
finger (see Fig. 11) which, on rotation of 
the disk, catches a projection on the 
rising and falling bar, lifting the latter to 
its top position. With this movement the 
pawl is taken out of engagement with the 
ratchet wheel by the lower arm on the 
bar, and the latter, when lifted, is sus- 
pended as shown in Fig. 11. 

In Fig 7 it will be seen that the inner 
worm wheel is clutched to the central 
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Fic. 13. PosiTion OF BLANK AND CUTTER 
AT END OF CYCLE 


spur wheel. In this position the wheel 
blank is ready for the cutter and the 
trigger in Figs. 8 to 10 is between the 
end of the slot and the spring bar. The 
shaft carrying the circular block is, 
therefore, rotating with the trigger during 
the cutting of the teeth and the elevation 
of the cutter. When the end of the trig- 
ger releases the vertical bar, it gives a 
half rotation to the eccentric shaft as de- 
scribed, so that the blank is forced hori- 
zontally clear of the cutter. This of 








course involves motion of the rocking 
lever shown in Fig. 7. Connected to 
this lever is a hooked swinging lever 
which engages with the top of a small 
vertical lever pivoted from below and 
placed at the upper end between two 
collars on the shaft which supports the 
gearing. When the saddle plate moves 
outward, the swinging lever, and with it 
the shaft, are moved. Thus the smaller 
worm wheel is declutched from the spur 





DETAILS OF GEAR GENERATOR 


he latter is of course secured to the cir- 
cular block. Thus the shaft to which 
this block is keyed, and consequently the 
blank, are left stationary. Similarly, al- 
though the trigger meets the lower arm 
in Fig. 11 once more, it passes without 
effect on the position of the vertical bar, 
while of course the spring bar in the 
block is shaped to allow the trigger to 
pass in that direction without driving the 
shaft. To allow for backlash the trigger 
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Fic. 14. Work DONE ON SUNDERLAND GEAR GENERATOR 
1—(6P) 32T M4 7% Face. Time 50 min I (SDP) S2T MS 13/16 Face Time 35 
B—(6D.P.) SOT M4 7% Face. Time 45 min min Brass and Hard Fiber 
( (6 D.P.) 24T M4 % Face / (G6 12.P.) 335T M4 %% Face lime 55 min 
a = rime 35 min. each. G—H (6D...) 21T M4 % Face Time 35 
D—(6D.P.) 22T M4 % Face. Time 35 min min. each 


and the larger wheel is clutched instead. 
In this way the rotation of the shaft, 
and consequently of the vertical screw, is 
reversed and at the same time the speed 
is increased so that the cutter headstock 
is lowered quickly. Turning again to 
Figs. 8 to 10, reversal of rotation causes 
the spring trigger to leave the spring bar. 


makes about one revolution and 1/10 
on each reversal. 

The reversal of the gear wheel shown in 
Figs. 8 to 10, so as to raise the cutter 
headstock, can be understood by refer- 
ence to Fig. 7. On _ the _ horizontal 
shaft, toward the end opposite from the 


worm gear, will be seen a cam which is 
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rimes Numbers Time for = 
Around in Gang Gang Average Time. 
2 2 |} 20 minutes 10 minutes 
2 l | 75 minutes 
2 1 {5 minutes 
| 
2 5 65 minutes 13 minutes 
2 l 1) minutes 
2 l 65 minutes 
2 l 60 minutes 
2 l 28 minutes 
4 l 55 minutes 
2 l 60 minutes 
2 l 34 minutes 
; l 65 minutes 
2 l 55 minutes 
2 l 35 minutes 
2 l 70 minutes 
2 l 75 minutes 
5 l 60 minutes 
2 l 65 minutes 
15 minutes 
2 2 7O minutes 35 minutes 
2 l 75 minutes 
2 l 24 hours 
2 l SO minutes 
| 
| 
2 l 100 minutes 





rIMES RECORDED FOR CUTTING SPUR GEARS ON SUNDERLAND MACHINE. 





feather-keyed in position. This, on rota- 
tion, raises the hooked bar clear of the 
lever at the side of the cam, thus liber- 
ating the lever and allowing the spring 
shown to force the shaft into the position 


which is illustrated, the smaller worm 


wheel 
wheel. 
to drive 


thus being clutched to the spur 
The latter then operates slowly, 
the screw and raise the head- 
stock. The trigger is then in the position 
shown by dotted lines in Fig. 9. When 
it engages with the notched side of the 
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swinging arm (Fig. 11) the vertical bar 
is freed, putting into motion the ratchet 
disk, and thus giving the eccentric shaft 
a half turn, which brings the blank into 
position for the cutter. Meantime the 
latter is moving upward, the trigger 
being in contact with the spring bar, but 
the helical spring of the trigger is not 
strong enough to operate the circular 
block shaft. When the end of the slot 
in the ring flange engages with the trig- 
ger, as in Fig. 10 the blank is put into 
rotary motion for the period during which 
it is in engagement with the cutter. By 
means of the change gear, the connection 
between the shaft and the worm wheel is 
arranged so that the pitch line of the 
blank is rotated in unison with the move- 
ment of the cutter until the latter reaches 
the position shown in Fig. 13. Then the 
trigger action operates to liberate the 
vertical bar, and thus to put the eccentric 
shaft into movement, sliding the blank 
back out of gear with the cutter and re- 
peating the cycle. 

Work 


RATE OF PRODUCING 


The accompanying table will give a 
good idea of the rate at which the ma- 
chine will work, while Fig. 14 shows 
times for a set of motor-car gears, which 
except where indicated are in a very hard 
steel. As will be noted both the module 
and the diametral pitch are stated in the 
caption. 








Bushings—A Proper 


Driving Fit 


hy C. Hl. Beerbaum* 








It may be of some interest to readers of driving and, upon heating, the 


fact that a bushing can 
tight to give the best 


to consider the 


be driven in too 


results. As long as the bushing has no 
occasion to heat up, it matters little how 
tight it has been driven into place; the in- 
stant, however, the bushing warms up, 
the fact that it has been driven in too 
tight is very liable to make itself known, 
especially if the clearance for the shaft 


or journal on the outside of the bushing 
is very slight. In this case, if heating oc- 
curs, bushing cannot expand out- 
wardly and all the expansion must occur 
inwardly. 

that a bushing left one-thousandth 


the 


ay 
1 inch large on the outside, is driven 
into pl and that heating the 
nward shrinkage of the bushing will then 
» exceed the one-thousandth of an 
h, because the volume of metal repre- 
ented by the thickness of the one- 
thousandth of an inch on the outside of 
the bushing will be considerably greater 
than the amount represented by the same 


ace occurs, 


have ty 





thickness on the inside of the bushing 
In addition to this, the hub or housing 
into which the bushing is driven is 


strained or enlarged by the very process 


hub 
will tend to resume its original dimen- 
sion, causing an additional amount of 
compression of the bushing; all of which 
will have to be taken up by the clearance 
allowed for the shaft or journal in the 
bushing. Bushings should be driven in 
just firmly enough to prevent any loose- 
ness under service conditions, and any 
excess of forcing beyond this point is 
positively detrimental. 

The following rule for clearance has 
given very general satisfaction: 

Db = 1.001 X Ds + 0.001 tnch. 


D» is the internal diameter of bushing 
or bearing, 
Ds the diameter of shaft or journal. 


Expressed in words, the clearance in a 
bearing should be one-thousandth of an 
inch, plus an additional thousandth for 
every inch of the diameter of the shaft. 

It is desirable to have the bushing of 
uniform thickness throughout, that is, a 
circular section of uniform thickness. 
Bushings with ribs on the outside, de- 
signed to economize material, are liable 
to have shrinkage strains in them, be- 
cause when there is an unequal thickness 
of metal, the metal within the lighter 
sections cools first and the heavier parts 


afterward. After such castings are fin- 
ished and driven into position, the first 
warming or heating of them tends to dis- 
tort their inner or wearing surfaces, of- 
ten giving rise to trouble and annoyance 
without any apparent reason. 

For the same reason, that of economiz- 
ing material, it is often found that the 
hub or housing is cut away so that only 
the ribs are left to support the bushing. 
This, to some extent, may be done; but, 
in many cases, it is carried far beyond a 
permissible limit and leaves an inade- 
quate bearing surface for the outside of 
the bushing and, on first heating, per- 
manent distortion of the bushing occurs, 
due to the walls of the bushing sagging 
between supported points. 








In a shop where they had a lot of 
plain cast-iron cylinders to bore, the boss 
made two hinged steady rests which 
bolted to the top of the carriage. After 
the first cylinder was set and bored the 
time consumed in opening the steady 
rests, taking out the finished cylinder 
and inserting and clamping a rough cast- 
ing was not more than two minutes. The 
boring bar was, of course, held between 
centers. 
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By L. P. Alford 








The success with which automatic and 
semi-automatic milling fixtures can be 
made for small pieces and adapted to 
standard milling machines, is well ilus- 
trated by the two devices shown; the 
first in Figs. 1 to 3 inclusive, the second 
in Figs. 4 and 5. These fixtures were 


considering and 
principles and 


been done through 
adopting the general 
methods. 

Referring to Fig. 1, stud blanks are in- 
serted in the formed slots in the front 
disk as indicated by the letter A. The 
entire mechanism of the fixture is driven 


at a slight angle, so that as they rotate 
from a position indicated by the letter A, 
to a position 180 degrees therefrom, they 
come closer together and grip and hold 
the stud blanks securely. The milling 
cutters are seen in Fig. 3, and the stud 
that has been gripped as described is 








Fic. 1. FEEDING SIDE OF STUD-END MILLING FIXTUR Fic. 2. Stup-END MILLING FIXTURE PARTIALI 


made and are used at the factory of the 
Morse Chain Company, Ithaca, N. Y., 
for milling chain-link studs. The first 
fixture mills the rounded ends of the 
studs and is automatic with the exceptio 
that it must be hand fed. The secon 
fixture mills two grooves and tw 
chamfers and is also automatic with the 
exception of the feed, which is by hand. 


THE STUD-END MILLING FIXTURE 


The stud blanks are first sheared from 
specially rolled wire and are then brought 
to this machine. The tin pan shown near 
the lower edge of Fig. 1, is filled with 
such blanks ready for milling. 

The operation of this fixture is briefly 
this: A blank is inserted by hand, is 
automatically gripped, carried past a 
milling cutter and milled on one end, 
then turned around through an angle of 
180 degrees and turned end for end. 
It is then inserted in another holder, 
gripped and carried past a second cut- 
ter that mills the second end and then 
it is pushed out into a tube which de- 
livers it to a box or pan. 

Needless to say, the mechanism to ac- 
complish this result is somewhat com- 
plicated and would require a lengthy 
description to present it in detail. There- 
fore, it seems best to describe it in a 
more general way, as anyone wishing to 
make a fixture for a particular job would 
have to adapt the mechanism to the part 
and could only get help from what had 











through the belt pulley shown at the 
extreme left of the illustration, and 
from a special countershaft behind the 
milling machine. As seen in Fig. 1, the 
disks are rotating downward, and the 
stud blanks are held in place by a guard 
which cannot be seen in any of the il- 
lustrations, and pushed in until they 
come to a stop. The two halves of this 
disk instead of being set parallel, are 











LY DISASSEMBLED 


carried past the front cutter and the pro- 
jecting end is milled. The further rota- 
tion of the disk carries the stud to a posi- 
tion indicated by the letter B. Here a 
finger or lifter is inserted between the 
two halves of the disk and pushes the 
stud upward into a raceway. In _ the 
first part of this raceway is a helix that 
turns the piece around through an angle 
of 180 degrees, so that it will be prop- 

















Fic. 3. Cutter Sipe OF STuUD-END MILLING FIXTURE 
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erly presented to the second clamping 
disk to be mentioned later. This race- 
way is circular in outline, the upper part 
of it being at C. A finger picks off the 
blanks and pushes them forward one by 
one, so that there is no danger of their 
clogging or sticking. At D is a driver 
or pusher that forces the blanks one by 
one into the second disk. An 
important feature of this device is a 
hammer shown at F on the pulley and so 
arranged that if a blank sticks in enter- 
ing the second clamping disk, this ham- 
mer first exerts a spring pressure and 
then strikes a sharp blow. 


slots in 


FEEDING SIDE OF STUD-GROOVE MILLING 














FIXTURE Fic. 5. 





















The operation of the second clamping 
disk is identical with the first; the second 
end of the blank passes the rear milling 
cutter, is milled, continues on its course, 
and is picked out by the finger G of Fig. 
2. It then enters a raceway that ex- 
tends upward from which the blanks 
slide down a chute into a box or pan. 


Stup Groove MILLING FIXTURES 


This fixture is similar to the one just 
described. The studs come here after 
having been milled in the first fixture 
and are set into grooves, by hand, in a 


CuTTER SIDE 





OF STUD-GROOVE MILLING FIXTURE 





disk plainly seen in Fig. 4. On the other 
side of the machine this disk passes be- 
tween two cutters; see Fig. 5. As the 
disk rotates the studs pass between 
guards that locate them endwise and 
they are then securely clamped before 
reaching the cutters. There they are 
milled with a groove and chamfer on 
each end and passed upward and are 
kicked out of the disk by means of a 
little hammer on the back, which cannot 
There they 
enter the chute, as seen in Fig. 4, and 
are conveyed to a pan or box. 


be seen in the illustrations. 








A Depth Gage for Small Work 


By L. McEllils 








The sketch shows a handy little depth 
gage for very small holes, which can be 
made cheaply and quickly. The gage is 
shown assembled at A and B; C and D 
show enlarged views of parts with their 
dimensions. 








All that is necessary when taking a 
measurement with the gage is to loosen 
up on the screw C, slide wire D through 
the body B to the required depth, and 
then by giving screw C a slight turn to 
the right, the wire is held firmly in place. 
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I have used this gage for the past few 
years and find it to be a very useful de- 
vice. 








Making Steel Rails with 


Titanium 








The advent of the electric furnace in 
steel manufacture has made possible the 
use of titanium alloy in rail manufac- 
ture, and a large increase in the use of 
this alloy has been the result. Such rails 
are reported as having most success- 
fully stood very severe tests and many 
of the larger railroads have placed orders 
for them. The titanium alloy makes bes- 
semer steel more solid, gives it a greater 
strength and increases its hardness. Why 
this alloy was not used in rail manufac- 
ture previous to the introduction of the 
electric furnace is explained by the fact 
that ores containing large proportions of 
this alloy could not be smelted in the 
ordinary blast furnace, but now that this 
objection has been removed the railroads 
look to this form of rail as a promising 
solution of so much rail fracture that 
has been a constant danger in high-speed 
operation. 
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Testing Power Presses to 
Find Capacity and Rating 


449 
Proper Procedure in 
Selecting a Press for 
Doing Certain Work 








Definite data as to the capacity of a 
power press, that is the maximum pres- 
sure it can safely exert without any of 
its parts being overstrained, are not 
available, or at least not in such a form 
that would allow the designer, maker or 
user to employ them on a broad basis, or 
for different types of presses to be 
tested. As a result of this the pros- 
pective buyer of a press has to rely on 
the statements of the different makers, 
when it comes to a question of the num- 
ber of tons pressure, which a certain 
press can exert. And these statements 
differ enormously, leaving the buyer per- 
fectly in the dark on the subject and also 
giving unfair bidders an opportunity to 
obtain an undeserved order by over-rat- 
ing their press, which they can do with 
immunity, as the buyer had no simple 
means heretofore to verify the rated pres- 
sure of the machine he bought. 

These considerations were one reason 
for making the researches, the results 
of which I am giving below to the pub- 

















Fic. 1. OPEN-BACK INCLINABLE PRESS 


lic interested in this special line of en- 
gineering. Another reason for making 
the researches was the lack of informa- 
tion that would enable one to figure the 
pressure required to perform certain 
classes of press work, as set forth below; 
work on which hardly more than a crude 
guess could be made and that only by one 


By H. Gansslen 


particularly experienced in the line, and 
who in spite of his experience was apt to 
guess wrongly, thereby incurring financial 
loss to himself or his employer. Oberlin 
Smith, on page 681 of the AMERICAN Ma- 
CHINIST of 1901, gives a method for test- 
ing the ram pressures of power presses, 
which for some is all right. But it is 
unavailable for very short crushers, in 
which case great accuracy of observation 
and elimination of the variations in the 
hardness of different irons—the material 
he uses for his crushers—is absolutely 
necessary to obtain results even close 
enough for practical purposes. 




















Fic. 2. STRAIGHT-SIDED PRESS , 

The Lewis Institute at Chicago, IIL, 
most courteously allowed me to use their 
well equipped testing laboratory for doing 
the experimental part of this work, and 
much credit is due them for thus en- 
couraging research in the field of sheet- 
metal working, which field is best known 
by the dark clouds enshrouding its se- 
crets. 

TYPES AND SIZES OF PRESSES 

The different types and sizes of power 
presses will naturally necessitate a 
method of testing them which is rather 
flexible, in contradistinction to hydraulic 
presses which are of a more uniform 


type and their capacity as well as the 
pressure exerted at any moment can be 
seen at a glance at the pressure gage; 
and in the testing of which there is no 
denger of overstraining as the maximum 
hydraulic pressure prevailing in the main 
pipes cannot ordinarily be exceeded in 
well regulated plants. Furthermore the 

















TOGGLE EMBOSSING OR COINING 
PRESS 


Fic. 3. 


power press, Fig. 1, simple as it seems, 
is a more complicated mechanism, con- 
sisting principally of the frame A, the 
driving wheel B, the shaft C, the clutch 
D, and connecting the latter two inter- 
mittently, the connection E and the slide 
F The capacity of this mechanism in its 
entirety is by no means determined by 
the proportions or the kind of material 
of any of these parts but by all of them 
when assembled, as the strength of any 
structure is only equal to the strength of 
its weakest element. Inclinable and sim- 
ilar presses, Fig. 1, are usually made for 
from about one to 50 tons: straight sided 
presses, Fig. 2, from 15 to several hun- 
dred tons; toggle embossing or coining 
presses, Fig. 3, from about 200 % 1000 
tons, and punching presses, Fig. 4, for 
sheet-metal working from about 15 to 100 
tons capacity. 

The rated capacity of a power press is 
usually expressed in tons. It is the pres- 
sure acting in line with the motion of the 
slide which, if exerted at any point of the 
stroke of the slide, produces no set in any 
part of the press by exceeding the elastic 
limit of such a part. It is this capacity 
that we will deal with presently, more 
than the power. 

The power of a press is the number of 
horsepower required in the belt or motor, 
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Fic. 4. SOLID-BACK PUNCHING PRESS 
as the case may be, to drive the press 
without exceeding its capacity. As this 
power is a product of the capacity or 
maximum pressure and the time or part 
of the stroke during which that pres- 
sure is exerted, it is bound to be depend- 
ing upon the class of work being done or 
the stroke of the press, also the number 
of working strokes per minute. Differ- 
ent pressmakers have adopted different 
and more or less empirical standards for 
the drives of their presses, that is the 
energy of the flywheel and the size of the 
belt, and even those who have adopted 
very weak drives have had breakages on 
their presses and always will have them, 
so long as they use up the entire energy 
in the wheel and belt in too short a por- 
tion of the stroke as is apt to happen by 
doing heavy embossing or similar work 
on a press of the type shown in Figs. 1, 2 
and 4. the power of a press 
cannot be dealt with at length here. 


How ever, 


MEAS THE PRESSURE. 


METHOD OF 


The simplest way to measure the pres- 


RING 


sure which the slide of a press can exert, 
is to place a properly proportioned cyl- 
inder of a suitable material in the press, 
preferably between hardened and smooth 
steel blocks, and let the press slide de- 
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MEASURING THE PRESSURE 
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scend and squeeze it, see Fig. 5. From 
the length of cylinder or crusher, as I 
will call it hereafter, measured before 
and after the test, it is possible to figure 
the maximum pressure which was ex- 
erted, assuming that we know the amount 
which the crusher shortens at every unit 
of pressure exerted. To find this is 
merely a matter of calibrating a similar 
piece on a testing machine. 

The shortening after exceeding the 
elastic limit is what we are interested in 
in this field and that in itself is reason 
enough for not finding sufficient data on 
the subject in textbooks or anywhere 
else, as in constructive engineering we 
mostly deal with deformations below the 
elastic limit, upon which in fact all the 
formulas on elasticity and strength of 
materials are based. 

Copper has been used for 
similar purposes and with very satisfac- 
tory results, owing to its homogeneity, 
ductility and uniformity of hardness in 
its properly annealed and pure state. 
Electrolytic copper, which is sold in 
round bars of different diameters, is most 
suitable for this purpose and is not too 


for years 


expensive due to the limited amount 
needed and the value it retains for re- 
melting. 

I wish here to remind the reader of 


one field, in which for instance this 
method is used, namely in the interior 
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Fic. 7. DIFFERENT CRUSHERS TESTED 


ballistics of gunnery for measuring the 
gas pressure in the bore of the gun, due 
to the combustion of the powder charge. 
Fig 6 in a diagrammatical way shows the 
device used for this purpose, the so-called 
“Noble” pressure gage at C is the gage 
housing with head D screwed in; A is 
the copper crusher on which the gases P 
press through the piston B. For greatly 
varying gas pressures different piston 
diameters E and different proportions of 
crushers are used. Crushers to be used 
for press testing must also, necessarily, 
in their proportions to suit condi- 

Fig. 7 shows the principal sizes 
of copper crushers tested, in order to es- 


vary 
tions. 


tablish the relation between pressure, 
diameter D and length L. Crusher A 
has L= 2D: B has L=D: C has L 


D; D has L ‘4D; E has L 1/9D. 

To know the characteristic of a crush- 
er of type E is of importance for testing 
a coining press, Fig. 3; type A or B 
would better suit the actual working con- 
ditions of inclinable presses Fig. 1, used 
more frequently for combination die 
work. All the material used for the tests 
was commercial electrolytic copper of a 
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Fic. 8. CURVE FROM TEST OF ANNEALED 


CoprerR CRUSHER 


diameter D ¥; inch and came from the 
same bar. After cutting off the crushers 
on the milling machine both ends were 
smoothed and trued up and then all of 
them were annealed simultaneously by 
heating to a dark cherry red and quench- 
ing in water to insure uniform hardness. 
It would be too far reaching to give in 
these columns all the results obtained. 

I will in Table 1 and Fig. 8 give the 
results of a test with one crusher of 
0.750 inch original diameter and 1.519 
inches original length. The diagram is self 
explanatory and the small circles indicate 
practically the readings on the beam of 
the testing machine. The capacity of 
the testing machine was 40,000 pounds 
and the crusher was taken out of the ma- 
chine for measuring its length after each 
successive load, as given in column | of 
Table 1. In Fig. 8, as well as in all the 
other diagrams, the stresses and shorten- 
ings are, for the sake of easy comparison, 
all referred to the unit of area and 
length of the original crusher; that is, 






















to one square inch area and one inch 
length and are therefore called “unit 
0.50 
y.900 Pounds Ps J 
Qa } B a Iuch 
| 1 Sque 
0,400 }——_-_—___- —$—$—— $j} + 
z © 
® 0.300 
- © 2 wt fF cme TT 
s EB -_ oo 
2 0.200 ——+ B- +45,000 Pounds per 
“ } - Square -— 
=) 
0.100 +25-000-Pounds4per— 
Square Inch} 
Ao 











4 1.61.8 
Cc 

Length of Crushers in Multiples of Diameter. 
American Machinist 


2.0% 
D 


Fic. 9. INFLUEN@@® OF LENGTH UPON 


UNIT SHORTENING 








vvVivvy 


Sy 


we 


«(OC 


March 10, 1910. 


stresses” and “unit shortenings.” If a 
crusher before putting it under pressure 
is 0.750 inch in diameter and 1.519 inches 
long, and after loading it up with 5000 
pounds its length is only 1.482 inches 
then its shortening is 
1.519 inches — 1.482 — 0.037 inch 
and its unit shortening is 
0.037 = 1.519 = 0.0243 inch. 
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Fic. 10. CRUSHER ORIGINALLY L = 


The unit stress corresponding to this 
unit shortening was 
5000 = 0-750" oe 11,300 
4 
pounds per square inch. 

After this series of tests was com- 
pleted the results were plotted as per 
Fig. 9, which is well worth being ex- 
plained. Take for instance curve 1: A 
crusher of a length equal to twice the 
diameter will under a pressure of 90,000 
pounds per square inch shorten up 
0.465 inch for each inch of its original 
length; for L — D this is 0.435 inch; for 
L= "4D only 0.390 inch; for L= 4Dit 
is only 0.315 inch, and for L = 1/9D it 
is very much less, only 0.225 inch, all 
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Fic. 11. CHART FOR TESTING LIGHT DuTy 
PRESSES WITH SHORT STROKE. . USE 
CRUSHER 34 INCH DIAMETER BY 
0.083 INCH THICK 


these shortenings being caused by one 
and the same pressure of 90,000 pounds 
per square inch. [If still shorter crushers 
are subjected to the same pressure, there 
would be hardly any impression at all. 
The same applies to the other curves, 
representing pressures of 70,000, 45,000 
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and 25,000 pounds per square inch for 
different lengths of crushers. They all 
point toward one point A and they all are 
for practical purposes parallel with line 
AC after passing points B, which means 
that for crushers longer than their dia- 
meter, the unit shortenings are practical- 
ly constant for any certain pressure; 
whereas, the shorter a crusher is below 
L=D, the smaller its unit shortening 
gets at that same load until near point 
A, say at L 1/50D, there is hardly 
any shortening possible at any pressure. 
The cause of this is the restriction of 
the molecular flow and of the lateral ex- 
pansion due to the friction at the ends of 
the crusher which increases with the 
pressure and prevents the particles lo- 
cated near the two end surfaces from 
taking a prominent part in the deforma- 
tion. The material being displaced at 
the ends of longer crushers has a chance 
to crowd into the central part of the 
crusher, giving the latter the shape of a 
barrel. 

The principa! symptoms of the defor- 
mation of a cylinder of an original length 
equal to its diameter is illustrated in 
Fig. 10 showing a crusher under load, 
whose original length was divided up in- 
to equal parts L The intelligent user 
of a coining press for squeezing opera- 
tions, where an actual displacement of 
the material is necessary realizes these 
facts in a practical way, but he has not 
had, heretofore, the law, which is laid 
down in the diagram Fig. 9, and which 
will enable the maker of such machinery 
to do more accurate figuring before de- 
signing or selling a machine for a given 
piece of work. 

APPLICATION 


One of the diagrams of practical use 
in testing short-stroke presses of small 
capacity is shown in the chart, Fig. 11. 
It was obtained by testing a crusher of 
0.750 inch diameter and 0.083 inch thick- 
ness. To use it make a crusher of elec- 
trolytic copper of these dimensions, an- 
neal as outlined above, place it in the 
press, preferably between two smooth, 
hard steel blocks, and crush down to 
the required thickness. Take it out of 
the press and measure its length, which, 
for instance, may be 0.066 inch. Follow 
the vertical line AB to the point 0.066 
inch, from there go _ horizontally to 
the intersection with the curve and then 
vertically down, which brings you to 18 
1/3 tons, this being the maximum pres- 
sure exerted by the press slide at the 
end of its stroke. For heavier presses 
take a number of crushers simultaneous- 
ly but place them slightly apart, so that 
they cannot touch each other when 
crushed down. In case of four crushers, 
for instance, under the same conditions 
the pressure would have been 4 x 18% 

734 tons. Instead of proceeding 
this way in cases of still heavier, say 
2000-ton presses, it is preferable or 
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sometimes even necessary to use a single 
crusher of different dimensions and a 
corresponding diagram. If it is required 
to ascertain the pressure necessary dur- 
ing a certain press operation it is pos- 
sible to do so in some cases by placing 
one or more crushers below the punch or 
die holder. 

By planimetering the cross-section 
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Fic. 12. SPECIMEN OF WoRK BEING 
PERFORMED ON POWER PRESS 


lined area BCD, it follows that the 
energy required to squeeze one of the 
above crushers was 22.9 foot pounds. 
Assuming that 95 working strokes were 
required per minute the theoretical pow- 
er required to do the work would then be 
22.9 « 95 — 33,000 0.065 horsepower. 
The flywheel running at 95 revolutions 
per minute, weighing 400 pounds and hav- 
ing 24 inch diameter at the center of grav- 
ity of the rim section, which is equal 
to a rim speed of v = 24 « 95 + (12 x 
60) 9.9 feet per second, would then 
slow down after each working stroke to 
a speed of 
i =H 9.9 22.9 KX 64 : 400 = 9.7 

feet per second, or (9.9—9.7) +99 
100 = 2 percent. This loss of speed has 
to be made up for by the driving belt 
before the next working stroke takes 
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Fic. 13. COMPARISON OF COPPER AND 
STEEL CRUSHERS 


place, if the running of the press is to 
be continuous. 

Besides the above annealed pure cop- 
per there were quite a few other materi- 
als tested with a view to get data on 
which to base various calculations along 
the line of stamping and other sheet 
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metal work. Among those were unan- 
nealed copper, Columbia tool steel, both 
annealed and unannealed, cold-rolled and 
bessemer steels, brass, aluminum, etc. 
It does not come within the reach of this 
article to give all the results. 


AN ILLUSTRATIVE EXAMPLE. 


To illustrate their application I -will 
give a sample ca'culation of practical 
value. The article, as shown in Fig. 12, 
shall be blanked out of an annealed cop- 
per sheet of L = 0.173 inch thickness and 
the central parts of same shall then be 
squeezed down to 0.136 inch in a power 
press. It is required to figure the ap- 
proximate pressure required to do this 
latter part of the work. For the practi- 
cal purpose in view it is sufficiently accur- 
ate to proceed as follows, although the 
professional mathematician might have 
some objections: The average width D of 
all the parts to be reduced in thickness 
is 0.420 inch. In analogy with Fig. 7 we 
have L -~ D — 0.173 ~ 0.42 — 0.41, hence 
L — 0.41 +-D. Furthermore the required 
shortening is to be 0.173 — 0.136 — 0.073 
inch, equal to a unit shortening of 0.037: 
0.173 = 0.213 inch per inch thickness. 
Turning now to the diagram, Fig. 9, mark 


0.213 on axis AD and 0.41 « D on the 
axis AC, which results in point E in 
the diagram. An imaginary curve F 


which can be drawn through point E in- 
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1,000 1.517 0.002 2,265 | 0.0013 
1,740 | 1.515 0.004 3,940 0.0026 
2,500 1.509 0.010 5,660 | 0.0066 
3,750 1. 496 0.023 8,490 | 0.0152 
5,000 | 1.482 | 0.037 | 11,300 | 0.0243 
7,000 | 1.450 0.069 16,930 | 0.0454 
10,000 | 1.412 0.107 22.650 | 0.0705 
12,500 1.371 0.148 28,300 | 0.0975 
15,000 1.326 0.193 34,000 | 0.1272 
20,000 1.223 0. 296 45.300 | 0.1952 
25,000 1.112 0.407 56,600 | 0.2680 
30,000 1.005 0.514 67 S00 0.3400 
35,000 0.898 0.621 79,200 | 0.4100 
10,000 0.807 0.712 90,500 | 0.4680 
TABLE 1. LOG OF TEST OF A COPPER 
“CRUSHER” SUCH AS IS USED IN 


TESTING PUNCH PRESSES. 








dicates with sufficient approximation a 
required pressure of 58,000 pounds or 29 
tons per square inch. 

By the way of planimetering it is 
found that the area of the wheel, which 
has to be reduced in thickness, is 1534 
square inches, hence the pressure neces- 
sary to perform the work will be 1534 x 
29 — 458 tons. If this identical piece of 
work is being made of a certain grade of 
Steel it takes of course a larger pressure 
due to the greater hardness of steel over 
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copper. To give the reader an idea of 
this difference I am showing in the dia- 
gram, Fig. 13, the unit stresses and cor- 
responding unit shortenings of a besse- 
mer steel and also an annealed-copper 
crusher. The former was 0.469 inch in 
diameter and 0.570 inch long, or L 
1.214 « D; the latter 0.750 inch in dia- 
meter, 0.775 inch long or L = 1.033 x D. 
This way of figuring the required capacity 
or the required size of press has led to 
results which were entirely borne out by 
subsequent practical experience. 

Other problems, that can be accurately 
solved by the way of calculation as de- 
scribed above, are upsetting operations 
used in case of flat rivet heads, etc. 

In concluding attention is drawn to 
what Oberlin Smith said repeatedly and 
years ago in his book on the general 
subject of the press working of 
metals, and the lack of reliable infor- 
mation. Indeed little information of ac- 
tual value for the engineering profession 
has been added in the meantime, and 
what data the trade and the practical 
man in the shop have are often in too 
crude and chaotic a shape to be made 
generally useful. There are great 
amounts of money spent continually at 
the laboratories of our schools of engin- 
eering, but this branch of engineering is 
neglected entirely, in comparison with its 
importance to the community in general. 








by 
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The Efficiency of Compressed Air 





“What is the ratio of the work repre- 
sented in the compressed air to that done 
by the compressor?” This is a question 
often asked and it is a difficult one to 
answer clearly. 

It is fairly well known that the energy 
transformation in the use of compressed 
air is not high but the fact that it “does 
things,”’ some of them better than by any 
other means and some which are not done 
by any other means at all, makes the 
matter of fuel economy of secondary im- 
portance. No apology is needed for the 
use of compressed air today. 

That this matter of the fuel economy is 
not well understood is evidenced by the 
repeated appearance of propositions to 
develop the power of a water fall in the 
form of compressed air and transmit this 
through pipes to some distant point where 
its energy, like that of electricity, is 
supposed to be turned back again into 
work. 

Such power transmission propositions 
as this are utterly absurd because the 
losses in the compression and expansion 
of the air reduce the power efficiency to 
too low a point. These are not 
losses of pressure by friction, nor air by 
leakage, but simply losses due to hcating 
and cooling. 

it is not a difficult matter to prove that 


losses 


all of the work of compression goes into 
heat and is lost in pipe-line radiation. All 
of the work performed at the far end 
comes from the intrinsic heat originaliy 
in the air and the economy obtained de- 
pends entirely upon how the air is used. 
The actual cold compressed air traveling 
in the pipe does not at all represent the 
energy put into it by the compressor, as 
this has all been lost in radiation and the 


only answer to the question first ex- 
pounded, is; ““Nothing.” 
However, we all know that the air 


does work and this may be compared to 
the compressor work (although they have 
no direct relation) and in this way an 
“efficiency” may be stated. 

In almost all cases compressed air is 
used in some form of reciprocating cyl- 
inder without expansion; indeed if ex- 
pansion were allowed (unless reheating 
is resorted to) while the air could then 
give up more work, the moisture always 
present in the air would quickly freeze, 
choking the exhaust ports and passages 
of the machine with ice. 

As examples of machines using air 
with little or no expansion, rock drills and 
pneumatic tools may be cited and some 
interesting figures as to the efficiency of 
the power transformation, are given by 
the accompanying diagrams. 


While actually indicating the drill or 
tool cylinder would be difficult, some 
rough idea of the indicated horsepower 
developed within it may be obtained by 
a little figuring, together with some 
judicious guessing. 

Indicator diagrams of such machines 
would theoretically be rectangles, but 
wire drawing and cushioning effects of 
the valve mechanism would considerably 
modify this. It may be assumed then, 
reasoning from such a thing as a steam 
pump cylinder, without cutoff, that the 
diagram factor will be about 80 per cent. 
In other words the actual mean effective 
pressure will be about 80 per cent. of 
what the theoretical rectangular diagram 
would give. 

On this basis it is determined that a 
standard rock drill having a 3-inch diam- 
eter cylinder will develop about 6.2 indi- 
cated horsepower with 100 pounds at the 
throttle, this decreasing with the pres- 
sure supplied, down to about 3.7 indi- 
cated horsepower, with only 60 pounds 
pressure. 

A 3-inch rock drill will require about 
138 cubic feet of free air per minute with 
100 pounds pressure at the throttle; this 
decreasing to 90 cubic feet, with only 60 
pounds pressure. 

Knowing the quantity of air and the 
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Fic. 1. PROBABLE EFFICIENCY REFERRED 
To AiR END OF COMPRESSOR 


pressure, the compressor horsepower is 
easily calculated. 

Thus, aliowing 10 pounds pressure 
drop in the pipe, a 3-inch rock drill will 
require 29.8 indicated horsepower in the 
steam cylinders of the compressor with 
100 pounds pressure and single-stage 
compression, or 25.2 indicated horse- 
power with compound compression. These 
figures reduce as the pressure used is re- 
duced, but this, of course, reduces the 
work done by the tool. 

Comparing the probable _ indicated 
horsepower developed inside the drill cyl- 
inder with the actual compressor power 
required to furnish the air, gives the 
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Fic. 2. PROBABLE EFFICIENCY REFERRED 
To STEAM END OF COMPRESSOR 


probable efficiencies shown by the chart. 
These efficiencies are referred to both the 
air and steam cylinders of the compres- 
sor, so as to give a basis for calculations 
for various methods of driving the com- 
pressor. They include 10 pounds pres- 
sure drop in the pipe line. 

Referred to the air end of the com- 
pressor, it is thus seen that with single 
stage compression and 100 pounds pres- 
sure, about 23.5 per cent. efficiency is ob- 
tained, increasing to about 29 per cent. 
with the low pressure of 60 pounds. Com- 
pound air compression brings these fig- 
ures up to 27.8 per cent. with 100 pounds 
and 31 per cent. with 70 pounds. 
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Referred to the steam end, allowing 88 
per cent. mechanical efficiency between 
the steam and air ends of the compres- 
sor, single-stage compression gives a lit- 
tle less than 21 per cent. efficiency with 
100 pounds and about 25.5 per cent. with 
60 pounds air pressure. Compounding the 
air cylinders of the compressor increases 
these figures to about 24.5 per cent. with 
100 pounds and almost 27 per cent. 
with 70 pounds air pressure. 

While these figures for efficiency have 
been determined for rock drills in par- 
ticular, they apply equally well to almost 
any machine using compressed air with- 
out expansion. It must, however, be re- 
membered that the figures are based upon 
indicated horsepower only, both in the 
drill and the compressor. This is be- 
cause of the impracticability of measur- 
ing the “brake horsepower” of the drill. 
If, however, brake horsepower efficiency 
is required, these figures for efficiencies 
of indicated horsepowers can be multi- 
plied by the mechanical efficiency of the 
device using the air, say 90 per cent. or 
80 per cent., as the case may be. This, 
of course, gives a still smaller result. 

It is to be noted that the higher effi- 
ciencies are obtained with the lower pres- 
sures. This is because there is less loss 
by heating the air during compression 
and therefore it is advisable to use 
pressures as low as is consistent with the 
size and weight of the machine required 
to do a given amount of work. 








Some Tools Used 


to Build the Merkel-Light Motor Cycle 








The shop of the Merkel-Light Motor 
Company is in Pottstown, Penn. The 
product is motor cycles with air cooled 
cylinders. 

Fig. 1 shows a Greenerd arbor press 
which has been fitted with punches and 
dies to handle small punch-press work. 
The stripper is secured to the body of the 
press and is slotted for adjustment. For 
the work on which it is used it is very 
satisfactory. 


A CRANK ASSEMBLING JIG 


Figs. 2 and 3 show a crank-assembling 
jig. The disks are turned in one piece 
with their stems or shafts. The crank- 
pin hole is put through the disk in an- 
other jig. The periphery of the disks 
is turned a snug sliding fit for the jig. 
The shaft fits in the hole A in the jig. 
The pins D are for the bottcm disk of 
the crank to rest on. The construction 
of the crank is as follows: The crank 
pin is in two parts, an internal pin of 
mild steel for strength and an external 
sleeve of glass-hard tool steel for a wear- 
ing surface. This external sleeve also 
acts as a distance piece for spacing 
the disks apart. The pin is a snug tap- 
ping fit in both the disks and the sleeve. 

When ready to assemble the operator 
takes a crank disk and pushes a crank 


pin through it. A sleeve is then tapped 
into place and the disk thus far assembled 
is placed, crank pit up, in the jig. The 














Fic. 1. AN ArBor Press Usep FoR 
SMALL PUNCHING 


connecting rod is then put on the crank 
pin. The upper disk is then put in the 
jig with the crank-pin hole opposite the 
crank pin. The nut is then screwed up 
tight with the wrench B, the Pins DD 
serving also to prevent the disk from 
turning in the jig while the crank-pin 
nut is being tightened. When the as- 
sembling is finished the threaded key C 
is screwed into the threaded hole in the 
end of the crank shaft and the whole 
thing lifted out. Fig 3 at A shows the 
soft-steel crank pin. B shows the con- 
necting rod and C shows the completed 
assembled connecting rod and crank 
shaft. At D is shown the socket wrench 
used for tightening the crank-pin nut. 
While it is a simple matter to assemble 
a crank shaft in line when one has such 
a jig, it is not by any means a simple 
job to assemble a crank after taking 
it apart and get it in one line if one has 
no jig. Mr. Merkel devised a simple way 
of overcoming this difficulty, shown in 
Fig. 4. After the cranks are assembled 
a center punch mark A is made on one 
of the disks nearly opposite the crank 
pin D but on the periphery of the disk 
This center-punch mark is then used as a 
center. The dividers are set to two inches 
and an arc of a circle struck off, part 
of it being on each disk, Two prick- 
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Fic. 2. JiG AND TooLs FOR ASSEMBLING 
Motor Cyc.Le Disk CRANKS 


punch marks B and C are then made 
on this arc, one on each disk. When 
the repair man without a jig reassembles 
a crank which he has taken apart, he 
sets his dividers from A to C and using 



































A as a center, he sees that the prick- 
punch mark B is in correct relation to A. 
Tkis of course brings the crank disks in 
correct relation to each other. 
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JiG FOR TESTING THE ALINEMENT OF 
CRANK AND WRISTPIN HOLES IN 
CONNECTING Rops 






















The jig shown in Fig. 5 is for testing 
the alinement of the holes in the two 





ends of the connecting rods shown 
in place in the jig. It consists of two 
plates A parallel to each other and held 
so by suitable distance pieces. 

A hole is bored at right angles to the 
plates for the pin B which fits in one 
of the holes in the end of the connect- 
ing rod. A rod C is placed in the jig 
and the pin B run through it. The other 
hele in the end of the rod has a hard- 
ened and ground pin F put in it. At 
one end of the jig are two surfaces G 
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which are parailel and in line. The end 
of the connecting rod, with the pin F in 
place, is swung over toward the surfaces 
G. If both ends of the pin F rest on 
these surfaces, then the hole is in line in 
the one direction. The rod is then swung 
over in the other direction. At the other 
end of the jig is a graduated arc E. 
Pivoted on either side of it are two 
pointers. The ends of these pointers at 
E are sharp, the other ends of the 
pointers are as shown at D. When the 
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pointers, the sharp ends register any lack 
of parallelism of the pin F in the direc- 


tion at right angles to the direction 
shown at the testing points G. If the pin 
and its hole are in line, then the two 


pointed ends of the pointers are opposite 
each other on the arc E. The pointers 
multiply any error. 

GRINDING CYLINDERS 


After boring, the air cooled cylinders 
are ground to a finish on the regular 
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connected with an exhaust blower so that 
all the dust and grindings are drawn off 
and do not injure the machine or annoy 


the operator. This method is the opposite 
of that employed to grind the multiple 
cylinders of automobiles where the work 
stationary and the wheel rotated. 
Considerable trouble is experienced with 
this job as it is difficult to keep the cyl- 


1S is 


inders cool, they being only '% inch 
thick. Cylinders have been ground in 
20 minutes, but it usually takes twice 














rod is swung so that the pin F strikes Heald grinder shown in Fig. 6. The pipe this time to finish a cylinder in a proper 
against the two flat ends D of the at the left and back of the machine is manner. 

I fetri I »y Charles b. S, 
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Sizes of Metric Hand Taps By Charles 1. Smart 

The first table gives all necessary ufacturers’ standard for English meas- The second part of the table has been 
dimensions for metric hand taps which urements, on the sizes nearest the metric found useful in making calculations for 
conform to the Systeme Internationale dimensions. The diameter of the shank special taps. These are mostly used in 
and all dimensions are given in inches. is taken as 0.005 inch below the root repairing automobiles made in foreign 


In each case where the word approxi- 
mate is used, it means that they have 


diameter of the thread. 
The size of the square, up to and in- 


























countries using metric sizes; but where 
the pitches do not in all cases corres- 
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been calculated to the fourth place of cluding the 24 millimeter pitch top is pond to the diameters given in the first 
decimals but not beyond. equal to the shank diameter multiplied table. This will be particularly useful 
The total length of tap and the length by the constant 0.76. Above that size to those engaged in automobile repair 
of thread are the same as the tap man-_ the constant 0.75 is used. work. 
PHeseE DIMENSIONS AkE ALL EXPRESSED IN INCHES (APPROXIMATELY) 
Diameter, Diameter, Threads Width of Pits Total Lengt of Leng Oo Diameter |Lengt! of | Size of 
Mm Pitch, Mm. Inches. per Inch Flat Diameter. Length rhread Shar of Shank Square. | Square 
— ——— | —<—_—— ————_—_ |-——- —_—_—_——_— | ———— SS | r =——_——— —_— _—_— —_ |— — 
6 1.0 0 2362 25.4 | 0.0049 0.2106 23 18 ly 0.180 0.137 
7 1.0 0.2756 25.4 0.0049 0.2500 24 l 14 0.220 Ys 0.167 
8 1.25 0.3150 | 20.3 | 0.0062 | 0.2830 243 ii lag 0.246 4h) | OL 187 
9 1.25 0.3543 | 20.3 0.0062 | 0.3223 245 13 lth =|) 0.285 ’ 0.217 
10 1.50 0.3937 16.9 0.0074 0.3553 | 248 1; 1} 0.312 | i 0. 237 
ll 1.50 0.4331 16.9 0.0074 0.3947 34, ly's 182 0.351 | ya 0 267 
12 1.75 0.4724 14.5 0.0086 0.4276 33 144 12 0 378 } 0) 287 
14 | 2 0 0.5512 | > iy 0.0098 0.5001 348 lhe 12 0.444 0 7 
16 2? O 0.6299 | ey 0.0098 0.5788 342 1h 9 0.522 j 0.397 
18 2.5 | 0.7087 1O 2 } 0.0123 | 0.6448 i. lhe - 0.575 is 0.437 
20 | 2.5 0.7874 10.2 0.0123 | 0.7235 44 2s 24 0.654 ; 0.497 
22 | 2.5 0.8661 10.2 0.0123 | 0. S022 TE 27. 2 0.73 ih 0.557 
24 ; Oo 0.9449 8.35 0.0148 | 0. S682 1? 22 24% 0 786 ? 0.597 
27 | 3 0 1.0630 8.5 0.0148 0. 9863 >) 2} 2} 0 905 {3 0.679 
30 BS 1.1811 7.3 0.0172 1.0916 Dy 2y% 27 0.997 i 0 748 
33 3.5 1.2992 7.3 0.0172 1. 2097 } 2y% + 1.115 14 0. 836 
36 1.0 1.4173 6.4 0.0197 1.3150 6, } aly 1.207 0 905 
39 4.0 1.5354 6.4 0.0197 1 4331 | 6% 3 ; 1.32 0.994 
$2 .5 1.6535 5.6 0.0221 1. 5384 644 by ; 1.418 1) O64 
15 1.5 1.7717 5.6 | 0.0221 1. 6566 7 by iF 1.536 lay 152 
48 5.0 1.8898 } D.1 0.0248 1.7619 rey og + 1. 620 1} 1.222 
52 5.0 2.0472 * 0.0248 1.9193 s 3) i} 1 786 14 iO 
56 5.5 2.2047 1.6 0.0272 2 0641 Si 3k 1! 1.918 ly 1.439 
60 &.5 2.3622 1 6 0.0272 2.2216 S4 4 1} 2.076 ly 1. 557 
64 6.0 2.5197 4.2 0.0295 2. 3663 8} th re 2 IT 14 1 655 
68 6.0 2.6772 2 0.0295 2.5238 i) i} 1} 2 36 ly 1.774 
72 6.5 2.8346 $Y 0.0319 2? 6684 9} 1: Fi 2 497 ] | 1.873 
76 605 2? 9923 ; g 0.0319 2» SS | u} 42 4 » 654 } | 1 990] 
ac 7.0 3. 1496 6 0.0346 706 0 1} » 786 li 090 
METRIC HAND TAPS (Systeme INTERNATIONAL! 
METRIC INCHES (APPROXIMATI } MerTric INCHES (APPROXIMAT! 
Double Depth Depth of Double Dept! Double Depth of Double Depth 
Pitch, | Depth of of Thread, Threads Thread, of Thread, Pitch, Depth of Depth of Threads Thread of Thread 
Mm. Thread, Mm Mm per Inch.| Inches Inches } Mm. |Thread, Mm./Thread, Mm.) per Inc! Inches Inche . 
0.5 0.3248 0. 6495 5008 | 0.0128 0.0256 : | 2 : | j 17 4 | 0 O89 } 0.1790 
0.75 STI 0.9743 Bo sf 0 0192 0.0384 10 2 } 106 6.4 0.10 0 2046 
1.0 t 1 299 25.4 0.0256 0.0511 i 2 sift 6 0.1151 0 O01 
1.25 oO sSi19 1.624 20.3 0.0320 0.0639 248 6 495 l 0.1279 0 tT, 
id 1.949 16 9 0.0384 0.076 572 14 16 0.1406 0) 2813 
75 ! i 2.273 4.5 | 0.0448 0.05 6.0 SOT "4 i 0.1534 0 3068 
2.0 i 299 2.598 a | 0.0511 0.1 t $ 222 Ss 444 ;.9 0.1662 0” 3324 
2.5 1 624 3.248 1O.2 0.0639 0.1 ’ 7.0 $1. 5AT » O93 6 0.1790 0. 3580 
3.0 l ) 3.897 8.3 0.0767 Oi 1 S71 1.743 i 0.1918 0.3836 
ELEMENTS OF THE METRIC THREAD, 




















456 


The Various Effects of Manganese in Steel 


AMERICAN MACHINIST 


March 10, 1910. 


By E. F. Lake 








Manganese occurs in nature principally 
in the form of manganese dioxide MnO., 
which is commonly called black oxide of 
manganese, but occasionally it is found 
in other compounds such as braunite, 
manganite, carbonate, etc. Some of its 
compounds with oxygen and hydrogen 
are distinctly acid, while others are dis- 
tinctly basic and it is in connection with 
the base-forming elements that it is of 
interest in steel making. For use in steel 
making the dioxide is separated from its 
oxygen, in the presence of charcoal, by 
employing high temperatures in an elec- 
tric furnace. It looks like cast iron, is 
brittle and hard and is combined with 
iron, to form ferrornanganese. Sometimes 
silicon is added to form ferrosilicon 
manganese. 

Manganese is an element that is al- 
ways found in steel, but its true prop- 
erties and effects were not known until 
about twenty years ago, when they were 
discovered by R. A. Hadfield, a metal- 
lurgist and steel maker of Sheffield, Eng. 

When more than 2 per cent. and less 
than 6 per cent. of manganese is added 
with the carbon less than 0.5 per cent. 
it makes steel very brittle, so that it 
can be powdered under a hand hammer. 
From 6 per cent. of manganese up, this 
brittleness gradually disappears until 12 
per cent. is reached, when the former 
strength returns and reaches its maxi- 
mum at about 14 per cent. After this a 
decrease in toughness, but not in trans- 
verse strength takes place, until 20 per 
cent. is reached, after which a rapid de- 

again takes place. The actual 
of existence of the carbon, how- 
Manganese may 


crease 
mode 
ever, is very important. 
affect the tensile strength and ductility 
of steel, either indirectly by retarding the 
formation of blow holes or directly by 
entering into chemical combination with 
the metal. 

Steel with from 10 to 15 per cent. of 
manganese and less than 0.50 per cent. 
of carbon is very hard and cannot be 
machined or drilled in the ordinary way; 
yet it is so tough that it can be twisted 
and bent into peculiar shapes without 
breaking. This makes a that is 
only suitable for casting into the desired 
shape. A process has recently been 
patented, however, for casting this steel 
into ingots and then subjecting them to 
a heat treatment that enables them to be 

worked; that is, rolled, 
and this might possibly be 


steel 


mechanically 
forged, etc., 
extended to machining operations. 
Manganese in the form of a ferro con- 
taining about 80 per cent. of manganese 
is added to a heat of the time 
of tapping, so that it may the 
oxygen which is dissolved in the bath and 
transfer it to the slag as oxide of man- 
ganese. Manganese prevents the coarse 


steel at 


sieze 


segregated 


crystallization that the impurities would 
otherwise induce, and steels low in phos- 
phorus and sulphur require less man- 
ganese than those having comparatively 
high percentages. 

Manganese has a greater affinity than 
iron for both sulphur and oxygen and 
therefore is used in steel making for 
a desulphurizer as well as a dioxidizer. 
This it does by forming a manganese 
sulphide (MnS), or a manganese oxide 
(MnO), and these are taken off in the 
slag. About four times as much man- 
ganese is needed as there is sulphur 
present, as it does not always catch all 
of the sulphur to affinitize with; thus if 
any great amount of sulphur or even 
phosphorus is present a considerable 
amount of manganese is desired to 
counteract the effect of these. If the 
bath is kept liquid enough and enough 
manganese is present, no oxygen or sul- 
phur will be found combined with the 
iron, and if these are not carried off in 
the slag they are very injurious to the 
metal. The length of time and the care 
required, however, make it commercially 
impractical to reduce the oxygen and sul- 
phur to a trace in this way. Therefore 
manganese is used to reduce them to 
commercial percentages and other ma- 
terials are used to still further remove 
them for the finer grades of steel. Man- 
ganese sulphide will probably weaken 
more than any other impurity if 
together with phosphide of 
iron, especially if the metal is rolled, as 
this magnifies the sulphide by spreading 
it out during rolling. 

Manganese is not only useful to cleanse 
the bath of impurities but it has other 
properties that aid in making steel bet- 
ter. The amount that can be left in the 
steel varies with the amount of various 
other ingredients that are added to the 
metal, and this is especially so of car- 
bon. In effect it behaves in practically 
the same manner as carbon, as also does 
nickel. With a given carbon content the 
introduction and increase of manganese 
causes a series of structural changes 
similar to those that occur in carbon 
steels, that only contain small percent- 
ages of manganese. 

While the action upon iron of these 
three elements is of the same kind it is 
not of the same strength, as the equiva- 
lent of 1 per cent. of total carbon, that 
contains the maximum amount of hard- 
ening carbon, is 7.25 per cent. of mangan- 
ese and 17.55 per cent. of nickel. All 
three of these cause a structural change 
in the metal from pearlite, that includes 
the sorbitic to martensite that includes 
the troostitic and then to the polyhedral 
structure, and with none of them is a 
special carbide formed. Chromium has 
an analogous effect but not as complete 


steel 


as a double carbide of iron and chromium 
forms, and this is not maintained in solu- 
tion in the iron without tempering. 

The critical temperature to which it is 
safe to heat steel is raised by manganese 
owing to its resisting the separation of 
the crystals in cooling from a liquid, and 
conferring the quality of hot ductility. It 
also assists in producing more uniform 
alloys and tends to make steel crystals 
smaller by making the metal plastic and 
thus counteracting the tendency toward 
crystallization that phosphorus causes, 
although the metal is more liable to 
crack when heating or suddenly cooling 
it from a red heat. The good qualities 
more than offset the bad, and it is a 
very useful factor in steel making if the 
proper percentages are used. It atones 
for many evils in steel by healing it up 
and producing a smoothly rolled surface. 

In the ordinary steels this percentage 
is usually from 0.79 to 1 per cent., while 
in many of the special alloys it runs from 
0.30 to 0.50 per cent. In the high-speed 
steels the manganese content is from 
0.10 to 0.30 per cent., and in steels for 
carbonizing this should be kept below 
0.20 per cent. The ductility which it gives 
to steel, especially when added in the 
percentages above the zone of brittle- 
ness, is decidedly affected by the rate 
of cooling. In this it works in the op- 
posite way to carbon; slow cooling mak- 
ing manganese steel brittle, while quick 
cooling makes it extremely ductile. 

A peculiar fact that was brought out 
by some experiments was that a pure 
nickel-iron alloy that contained from 12 
to 13 per cent. of nickel was highly mag- 
netic, but by the addition of 5 per cent. 
of manganese this metal became as non- 
magnetic as brass. While manganese 
steels are known to be nonmagnetic, it 
was not known that manganese would 
have this effect upon nickel; which also 
makes a nonmagnetic steel when added 
in certain proportion. 

To sum up, manganese alloys with iron 
in all ratios, it being reduced from its 
oxides at a white heat by carbon and thus 
its presence increases the power of car- 
bon to combine with iron at a very high 
temperature (about 2550 degrees Fah- 
renheit), and almost entirely prevents 
its separation into graphitic carbon at the 
lower temperatures. Manganese prevents 
a higher total carbon by raising the power 
of saturation and it is easily separated 
from iron bv oxidation as it is even 
oxidized by silica. While it does not 
counteract the cold shortness caused by 
phosphorus, it does prevent the red and 
yellow hot shortness caused by sulphur, 
by removing, reducing or counteracting 
the effect of iron oxide, silicon and the 
silicates, phosphorus and copper and by 
the prevention of ebullition during solidi- 
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fication and the formation of blow holes. 

Manganese retards the formation of 
blow holes, though not to the extent that 
silicon does, by preventing the oxidation 
of carbon and thus the formation of 
carbonic oxide. This it does by increas- 
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ing the solubility of the gases that are 
dissolved in the steel when it is molten 
and retained in it while solidfying. It 
probably raises the elastic limit and 
slightly increases the tensile strength; 
adds fluidity to the metal; increases hard- 
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ness; furnishes fusibility when present 
in considerable quantity, and gives great- 
er plasticity and mobility to the metal 
at forging heats. Some recent investiga- 
tions, however, make it doubtful that it 
diminishes ductility to any extent. 








Why One Year’s Business Did Not Leavea 


Profit Ay P. 8. Locke 








That things often do not turn out as 
we think they should or as we expect, is 
shown by the following instance: 

A fairly good-sized machine shop had 
been making several sizes of one kind of 
machine tool, which for the sake of giv- 
ing it a name we will call a lathe. The 
business had prospered and at each an- 
nual balance the books had shown a 
good profit for several years, but at the 
end of a certain year a loss instead of a 
gain was disclosed. 

The general manager thought the book- 
keeper at fault and the bookkeeper de- 
fended himself by using the old adage 
“Figures don’t lie.” He had used the 
inventory as given him from the shop 
and O.K.’d by the superintendent in the 
same way that he had been doing for a 
number of years. The superintendent 
on being brought in to the controversy 
was at a loss to understand it and showed 
by his manner the doubt in his mind re- 
garding the truthfulness of figures; he, 
also, thought it was the bookkeeper who 
was harboring the brunette gentleman 
in the wood-pile. After carefully going 
over all the figures, they were still un- 
able to find where the difficulty lay. 

As an aquaintance of the general man- 
ager the problem was put up to me for 
solution. 


BEGINNING OF THE INVESTIGATION 


Upon investigation I found the total 
amount of sales for the year was quite a 
little in excess of the previous ones. 
Labor for the year was considerably 
higher than the increased output ap- 
peared to justify. Overhead charges and 
the items that go to make up operating 
executive and selling expenses, were not 
abnormal in any way. Material accounts, 
with the exception of castings and steel, 
were seemingly in accord with the 
amount of business done. Castings and 
steel were very much out of proportion, 
but for all that, the general manager and 
the superintendent thought they could 
account for this by advances in prices 
until it was seen that the three items, 
labor, castings and steel together nearly 
equaled the difference between their 
books and what they figured their gain 
should have been. The books being in 
balance—the inventory figures gone over 
and prices compared with former in- 
ventories, the items for depreciation 
found to conform to their usual practice 


left analysis of the sales the next step 
in the search. 


INVESTIGATING THE SALES 


Taking the sales for the two years 
previous, I found that of the 10 or more 
sizes of machines in their catalog, three 
sizes were the predominant ones and 
represented about 75 per cent. of the 
total output. The year we were working 
on revealed a different state of affairs— 
one size which was in very little demand 
during the two years back, had suddenly 
jumped into prominence and made a big 
showing in the percentage of sales. Tak- 
ing their catalog and price list and figur- 
ing pound prices on the different sizes 
showed a range fairly close, with the ex- 
ception of the one size that made up the 
lion’s share of the sales for the year in 
question. This size was very much less 
per pound than the others and indicated 
the proper direction to pursue in the in- 
vestigation. 

The general manager began to look 
askance at the superintendent; the latter 
wanted to get back at me in some way 
but with those pound-price figures star- 
ing him in the face he did not quite see 
how to do it, and from then on was very 
much less cordial in his codperation. 

The cost system was one of those 
crude affairs, gotten up more to fill in 
spare.time of the shipping clerk than to 
serve any other purpose and only took 
account of labor and material. It was 
never proved up with the general books. 
The shipping clerk, who had formerly 
been a teamster, until he was injured in 
an accident and given this combination 
job as a reward for his faithful record, 
had never had any previous experience 
or training. ° The general manager was 
not a believer in cost systems, anyway 
“The only way you can be sure is to take 
inventory and balance your books” had 
always been a favorite expression of his 
and considering Ais cost system I think 
he was right. Consulting this so-called 
cost system we found by comparison, that 
the proportion of difference between the 
various sizes coincided very closely with 
the figures obtained from the catalog. 
At this point another interesting fact 
was brought out; the cost figures were 
kept in the shipping clerk’s desk and 
until someone displayed curiosity enough 
to ask for them were never handed in 
nor compared with other figures for dif- 
ferent lots. 


Wuy No Prorit 


Having located the trouble and by 
some pretty simple figuring found enough 
to account for the unexpected result, the 
question came up, how did it happen that 
the one particular machine mentioned was 
so much cheaper priced in proportion 
than the others? Referring again to the 
catalog, taking the weights given there 
(though not a very accurate way of get- 
ting at such a matter) we found that the 
ratio of weights was all out of reckon- 
ing, with this one machine, in fact, so far 
that it was only a very little short of the 
next size larger. The draftsman who 
was then’ brought into the consultation 
and shown the result of the investigation 
regarding the difference in weight and 
other oddities displayed by this one size, 
being nonplussed and evidently fighting 
for time to gather his wits, suggested 
looking up the original drawing. Nota- 
tions on this made it clear that quite a 
number of changes had been made to 
suit the special requirements of a cus- 
tomer, four years back. When finished 
it seemed such an improvement over the 
former design that it was adopted as a 
standard. The catalog was changed to 
agree with the alterations, but even 
though that one machine was sold as 
a special for which they got an increased 
price, the price as a regular size was 
left at the former figure. 

The general manager was mad clean 
through, at, as he put it, an outsider hav- 
ing to come in to show him how 
to carry on his own business, al- 
though he had been going wrong for 
nearly a year. 

Since that experience, which might 
have been fatal with a less substantial 
concern, they have put in a cost system 
that is what it claims to be, and the gen- 
eral manager has worked out a series of 
comparative figures that would bring out 
any important oversight or error in his 
new cost system. 

In spite of such occurrences as this 
you can find machine-shop owners and 
managers who will laugh at “all the red 
tape and extra expense of a cost sys- 
tem,” saying that “if a man knows his 
business he does not need a clerk to tell 
him what he already knows.” But a 
year’s profit is a pretty large price to pay 
for a mistake that a little closer insight 
and study, and at but slight expense, 
would save. 
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A Neat Ball Turning Device 


One of our stock jobs is the turning of 
hollow cast-iron balls to 3'4-inch dia- 
meter, finished. The balls come to us 
cored out inside with a hole in one side 
for removal of core. My sketch shows a 
rig built to fit a 16-inch Hendey lathe, 
for doing this work accurately and quick- 
ly. 

The hole in ball is tapped with a pipe 
thread to receive mandrel A which is 
fitted to nose of lathe spindle. Com- 
pound rest of lathe is removed and a 
worm-wheel substituted, which has a pin 
in center fitted to counterbore of cross 
slide. This wheel is fastened with bolts 
which fit in circular T-slot, and when 
tightened hold the wheel firmly, though 
still allowing it to revolve freely around 




















by means of a universal joint to the worm 
which engages worm wheel. To feed, 
we slip clutch collar along shaft till it 
engages with idle gear. When disen- 
gaged hand feed may be used. The full 
range of feeds supplied by change gears 
in gear case can be used by simply 
changing the lever as in ordinary work. 
After this operation the bal! is removed 
from mandrel, a plug screwed and riv- 
eted in, the ball chucked in a special 
chuck and surplus of plug removed in the 
same manner. 


Buffalo, N. Y. W. J. Bissett. 








The Square Root by ‘‘Home- 
made’ Methods 








Most people, unless they have occasion 
to keep their memory refreshed on the 





1 Dowel Pin in Wheel 
3 Holes in Turret Post 















































* Detail of 
Turret Tool Post 














CAST-IRON BALI 


center pivot. On this worm wheel is 


mounted a turret tool post carrying three 


tools. The tools are so located that 
by turning the turret from one station 
to the next, after each cut, the ball is 
reduced in three cuts to a well finished 


surface without adjustment of tools after 
the initial setting. 

To automatically revolve worm 
and tool post, utilized the 
by removing cover of same and placing 
bracket B on top. Through this bracket 
runs a shaft carrying an idle gear C; also 
a clutch collar D which slides on a fea- 
ther. The idle gear was made of such a 
diameter that it meshed with largest gear 
in gear case. We connected this shaft 


wheel 


we gear box 
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subject, have forgotten how to take the 
Square root and cube root of a number. 
I admit that I am one of that number. 
But the method of taking the square root 
herewith described, is a short cut “kink” 
which, while not new, is not generally 
known and the common sense of which 
should enable the average person to re- 
member it. 

To make the matter clear, it will be 
agreed that the square root of a number 
is a number which when multiplied by 
a like number (that is, itself), will give 
the number whose square root is desired. 
Now, if we should ma!’e a mistake and 
assume for the square root of a number, 
a number which was a little too small 


and if this number is divided into the 
number whose root is desired, it will give 
a result somewhat greater than itself. 
In other words, our divisor is less than 
the square root and our quotient is great- 
er than the square root. This being the 
case, if we should take the average of 
the divisor and the quotient, the result 
would de very closely the square root of 
the number desired. 

For instance, suppose we desired to find 
the square root of 150. We know that 12 
is the square root of 144 and that 13 is 
the square root of 169; therefore, 12 is 
nearer the square root of 150 than 13 is. 
Now suppose we divide 150 by 12; the 
answer is 12.5. This shows that 12 is 
less than the square root of 150 and 12.5 
is greater than the square root of 150. 
Let us take the average of these two. 
The average of 12 and 12.5 is 12.25. If 
now we should square 12.25, we will get 
an answer 150.0625, which it must be ad- 
mitted is pretty close to 150. In other 
words 12.25 is the square root of 150, as 
close as such a method will give; which 
is probably as near as anybody would 
want. 

Again, suppose we want the square 
root of 286. We know that 16 squared 
is 256, and we know, or at least we can 
soon determine, that the square of 17 is 
289. Therefore, the square root of 286 
is larger than 16 and smaller than 17, al- 
though it is much nearer the latter than 
the former. Now dividing 286 by 17 we 
get an answer of 16.82. The square 
root of 286 then lies somewhere between 
16.82 and 17. So, taking the average we 
have 16.91. This is the square root of 
286 very closely, because if you multiply 
16.91 by itself you will get an answer 
of 285.9481 and that is pretty near 286. 

You may say that this is all right, but 
we happened to hit numbers which were 
very nearly the square root of the num- 
bers desired. To show that the method 
is remarkably close, even when we do not 
guess so well, again let us determine the 
square root of 286, using 16 as our prob- 
able square root instead of 17. As the 
square of 16 is only 256, you will see 
that we are quite a distance away from 
the correct answer. Dividing 286 by 16 
we have 17.875. The square root of 286 
lies somewhere between this number and 
16, so taking the average of these two 
we have 16.937, as the probable square 
root of 286. As the correct square root 
of 286 is very closely 16.91, you will see 
that we are wrong by a little less than 3 
in almost 1700, which is an error of about 
0.18 of 1 per cent. That isn’t much of 
an error. 
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March 10, 1910. 


The common sense of this method ap- 
peals to me so much more strongly than 
the usual “stilted” method of taking the 
square-root, which gives the exact an- 
swer, that I have no trouble in remember- 
ing it; whereas I always forget the con- 
ventional one soon after looking it up. 

New York City. R. S. BAYARD. 








Jigs for Convex and Concave 
Die Parts 








The jigs shown here were designed to 
facilitate the production of concave and 
convex die parts for use in the punch 
press. The call for these parts was such 
that it was felt that much time should be 
saved in the actual setting of them up in 
the lathe. No two sets of these parts 
were of the same dimensions, or of the 
same radius, so that whatever was de- 
signed must allow for these variations. 
How this was accomplished is shown by 
the jigs shown here; Fig. 1 being the 
convex work. 

Referring to Fig. 2; we have an ap- 
pliance made by one of the diemakers 
and which formed a part of his kit. This 
had been a great help to him on many 
jobs; originally made for the laying out 
of centers and for wl.ich purpose it was 
used with a nut and bolt and packing 
pieces, in much the same way as was 
shown on page 1004, Volume 32, Part 
2, of the AMERICAN MACHINIST. It con- 
sists of a piece of mild steel which has 
one end bent at right angles, and on its 
upper surface a way is milled for the 
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sliding piece A. It has also a slot for the 
binding screw as shown in the plan. 
Supposing a piece was to be machined 
as shown in Fig. 1; it would first be 
milled or shaped to the rectangular form 
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and then a center line would be scribed 
on one side and one end as shown. The 
attachment in Fig. 2 is then fixed to it 
with its center line coinciding with the 
center line on the job. The sliding piece 
A, which has center dots on its center 
line, is adjusted to the described radius 
and the arc is marked off. The main 
part of the surplus metal may now be 
milled, or planed off, as thought fit, prior 
to taking the job to the lathe. This hav- 
ing been done, the job may now be se 
up in the jig, Fig. 3, again with its cen- 
ter line coinciding with the one which is 
scribed on the hold-down member C. 
This part has a sliding piece D, which 
has center dots on its center line and is 
adjustable and is also furnished with a 
binding screw. Both these jigs, Figs. 
3 and 4, have a feather on their lower 
sides to slide in the groove milled in the 
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Fic. 4. FiIxTURE FOR MACHINING CONCAVE DiE PIECES 


























Fic. 3 
Fic. 1. CONVEX Die PART TO BE MACHINED Fic. 2. 
Fic. 3. LATHE FIXTURE FOR TURNING 


CENTERING DEVICL 


face plate of the lathe. From this it will 
be seen that, if the job has been set ac- 
curately in the jig, to the lines, adjust- 
ment in one direction only, to or from, 
the center, will be necessary. Setting with 
the center indicator is generally found to 
be quicker than setting to an arc of a 
circle, although, of course, in this case 
it can be tested by the line as well. 

Inspection of the jig for the concave 
pieces (Fig. 4) shows it to be really a 
special angle plate. It is provided with 
set up pieces to hold the work, and also 
a post which carries a center dot on its 
upper end. This post has a base which 
is adjustable to and from the work and is 
held in position by a clamp screw. In 
using this jig it will be found best to 
set the work with its one side level with 
the top part of the jig back. The lines 
may set better this way, although, of 
course, this is not absolutely essential 
and it will be seen that the center post 
is adjustable for different hights. It will 
be found in using these jigs that their 
construction permits of the work being 
removed for trial, or other reasons and 
almost instantly returned to the correct 
position for alteration if necessary. They 
may also be used for grinding after hard- 
ening, when the same remarks as to re- 
moval and resetting will apply. 

In Fig. 4, the jig for the concave pieces 











460 


A is the main piece of gray iron BB the 
set-up pieces and C the center post. 

In Fig. 3, C is the hold-down or clamp, 
D the sliding piece, E the clamp screw, 
F the adjustable packing screw, and G 
the main member of gray iron. The work 
itself must be clamped in this jig, before 
the slide D is inserted. 


Birmingham, England. ROBERT Brown. 
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Thread ‘Tool Holder and 
Grinding Fixture 











The sketches show a “spring” or 
“gooseneck” thread-tool holder and a 
/ - 24 P. Set Screw _ { 
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HOLDER AND GRINDING 
FIXTURE 


THREAD-TOOL 


simple fixture for grinding the tools used 
with it. The holder itself is nothing new, 
as they are seen quite frequently, but 
the grinding arrangement entirely 
new to me until a few months ago I ran 
across a toolmaker with one in his kit. 

The principal dimensions are given, 
although one may proportion it to his 
taste, but it should be kept in mind that 
the smaller and more compact the design 
the better it fits in the kit. 

Fig. 1 shows the holder, 
medium quality of tool steel, 
and nicely tempered, especially 
neck. 

Fig. 2 shows the grinding fixture. Base 
C is of cast iron finished all over with 
the bottom or sliding surface scraped to 
a bearing. Post B is made integral with 
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made of a 
hardened 
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the arm which carried the bushing A for 
locating plug D. The hole in B for hold- 
ing the tool while grinding is drilled at 
an angle of about 18 degrees, which is 
about right for the diameters and pitches 
of threads the tool would be used on. 
Angle x will have to be determined, as 
it must vary from 60 degrees for grind- 
ing a 60-degree tool, on account of the 
clearance angle. A plug can be turned 
up in the lathe to the same angle as the 
thread which the tool is to cut, with a 
shank to fit the '4-inch hole in B and 
placed therein, then by sliding it back 
and forth on a grinder table or on a suit- 
able block on which shoulder E has a 
good bearing and using a square, the 
exact angle will be quickly ascertained 
and the locating holes in C may be 
drilled and reamed. As will be seen, 
any angle may be ground by 
placing more holes in C for 


almost 
merely 
plug D. 
The thread tool is made of '4-inch 
drill :od with a flat on top by which set 
screws in both tools always keep the cut- 
ting points in the same relative position. 
Buffalo, N. Y. A. DANE. 








Repairing a Corliss Cylinder 
Break-down 








Knowing that all large jobs done in 
shops not equipped for such work and 
done at a disadvantage, make interesting 
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The cylinder broke Saturday noon. A 
man was at once sent out and a sketch 
made which arrived Sunday. The pat- 
ternmakers finished the pattern Tuesday 


and the cylinder was cast Thursday 
morning, a special heat being taken 
off. 


The casting was delivered to machine 
shop Friday morning and cylinder was 
bored on a 40-inch lathe, raised on blocks 
to 50 inches. Not having a planer large 
enough to plane cylinder, it was put on 
an 8-foot boring mill and flanges and 
tops of valve chambers faced off. We 
then put it in a 40-inch planer and planed 
off the ends of the valve chambers. The 
holes were all laid off and drilled. It 
was then put on the floor in front of a 
36-inch lathe and valve chambers bored; 
two boring bars being used at once and 
bars carried in special castings which 
were made and drilled the same as the 
valve bonnets. These can be seen in the 
picture; also the driving device used, 
which consisted of sprockets and chain 
driven from the 36-inch lathe, which gave 
a positive drive that needed no lining 
up, as would have been required if belts 
had been used. The four valve chambers 
were bored in 24 hours, the bars being 
fed by a 12-pitch screw. 

The cylinder was finished and shipped 
in six days after it reached the machine 
shop; was put in the mill Thursday and 
the plant started Friday morning, which 














EMERGENCY RIG FOR BoRING CorRLisSs VALVE CHAMBERS 


reading, I will give an account of a 
26x48-inch Corliss cylinder which was 
wrecked by the piston rod breaking and 
carrying away back flange and part of 
valve chambers: The engine was used in 
a large sawmill and about 800 men were 
left idle until the cylinder was repaired. 


I believe is a good record for such a job. 
Of course, it was worked night and day. 
It has been running now six months. 
One picture shows where cylinder was 
broken, also the piston rod which caused 
all the trouble. 


Spokane, Wash. Jas. H. FAIRBORN. 
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iscussion of tHe Previous Question 


Letters from Our Readers Showi 
Look upon Various Subjects Opened up in previousNumbers 


how many Men of many Minds 





























Patterns for Small Belt Pulleys 

















On page 706, Vol. 32, Part 2, is de- 
scribed a method of making a small belt- 
pulley pattern, using an iron rim and 
wood for the web and boss and claiming 
that the resultant pattern was cheaper 
and better than a pattern built with wood 
segments. Any of the methods illus- 
trated in the accompanying figures, all 
of them old and well tried friends, are in 
my opinion, preferable, either for casting 
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an iron pattern or for making a few 
castings. 

Fig. 1 is a solid, round block of wood 
a, with a print b on each end. The block 
may be composed of several pieces if 
necessary. The web and boss of the re- 
quired casting are shown dotted. In Fig. 
2, c is the pin board and d is the strickle 
for the cores, two being required for each 
casting. If a standard iron pattern is 
desired, allowance can be made for turn- 
ing all over but if only a few castings 


are required the wood pattern and cores 
are used throughout. 

Figs. 3 and 4 show a larger pulley or 
drum pattern, the dotted lines again in- 
dicating the internal form of the casting. 
This pattern is lagged up, cylinder or bar- 
rel fashion, with staves and stiffeners 
and with a print on each end. Figs. 5 and 
6 show the pin board e, the strickle f, 
and one-half of the webs, spokes and boss 
g, with print for central core. 

Fig. 7 shows how pulley patterns are 
made in plaster of paris, A is a board 
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adhering. To make a very clean job cut 
a piece of sheet zinc to the outline of 
the pattern; screw in position on the 
strickle and cut the wood back about 
an eighth of an inch from the edge of 
the zinc. 


Edinburgh, Scotland. H. PATSON. 








Twist Drills and Their Tangs 








I have read with considerable interest 
Robert Brown’s article on page 84, Vol- 
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PATTERNS FOR SMALL BELT PULLEYS 


with a wooden mandrel 7, of a suitable 
hight to carry the strickle board m, at- 
tached to it. The strickle is cut to the 
outline of the under side of the pattern 
and the block n swept up in plaster. A 
few nails driven into the board and left 
projecting, will hold it firmly. The 
strickle is then altered to the outline of 
the top side, the plaster block given a 
coat or two of varnish and when dry 
thoroughly coated with oil. This helps 
the pattern which is now swept on, from 
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ume 32, No. 2, about twist drills and 
their tangs, and according to my own 
experience, just as long as taper shanks 
are used on twist drills or reamers, tangs 
will be twisted off and tang slots gouged 
out. 

Suppose the average drill-press man 
takes a twist drill, say, ''4 inches, which 
has a No. 4 Morse taper and inserts it 
in the socket of the drill spindle and 
the taper is an accurate fit. He will 
start the drill, then raise it and see if it 
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e 
is cutting central with the laying out. 
He will repeat this until he is satisfied, 
but he has no means of knowing whether 
the spindle is directly in line with the 
cutting edge of the drill or a little to 
one side. Nine times out of ten it will 
be to one side, and if the hole is to be 
drilled 4 or 5 inches deep, something 
must give. 

According to my own experience it will 
loosen at the shank and, owing to lost 
motion in the feed mechanism which is 
in nearly every machine after a few 
months use, the spindle will raise a little 
and the tang must give, or the tank slot 
in the spindle will be gouged out a 
little or some of both. 

How many readers of the AMERICAN 
MACHINIST ever saw tangs twisted off 
milling-machine arbors? Probably not 
one out of a thousand and, simply be- 
cause the outer end of the arbor is well 
supported and has no chance to wabble. 
There is also another reason for tangs 
being twisted off and slots being gouged 
out. When the operator drives one socket 
over another with a hammer or bangs 
the sockets down on the drill-press table 
or on some other hard surface, it makes 
an umbrella head on the end of the tang 
which keeps it from being properly 
seated. 

I have overcome that by furnishing the 
drill-press men with a cast-iron cup filled 
with zinc, which is good for both ends of 
drill. 
Janesville, Wis. 


the 
J. A. RAUGLET. 








European Py rometers 








With reference to my article on the 
above subject, published at page 308, I 
desire to add, to remove possible mis- 
construction, that while the instruments 
I described are mainly of European orig- 
in, they are now nearly all being manu- 
factured in the United States. 

Rochester, N. Y. CHARLES E. Foster. 








Two Motors and One Line- 


shaft 








That “little two-horse motor’ shown 
at page 157 was, no doubt, do- 
ing a lot of useful work, but do- 
ing it under difficulties and was need- 


lessly compelled to expend a lot of its 
energy in overcoming useless friction. It 
was driving through a lineshaft with its 
bearings and pulleys. It is also 
probable that when it was first found that 
the power delivery was_ short, the 
belts were shortened up and tightened up. 

Quite likely all of one-third and pos- 
sibly even over one-half of the power 
of that motor was used up in friction on 
line-shaft and countershafts, 
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Now, the real remedy was to get more 
useful power by cutting out the inter- 
mediate waste, by the simple substitution 
of ball bearings for the plain bearings. 
That would probably have cost less in the 
first place than the new extra motor and 
it would have kept on costing less every 
day and all day. The new extra motor 
provided extra power to use up in line- 
shaft friction and that power waste has 
to be paid for every day and all day. 

Philadelphia, Penn. HENRY Hess. 








The Trade School vs. the 
Factory School 








The article by Mr. Kreutzpointer, on 
page 66, the one by Mr. Scott on page 76 
of the same number, and the one by Mr. 
Halsey on page 123 of the next ‘number 
all present one side only of the important 
question of trade education. That ques- 
tion is largely one of whether the Fitch- 
burg plan or the Worcester plan best 
meets the needs of employers and em- 
ployees. My championship of the Wor- 
cester plan is nothing new, but I feel that 
these papers call for a statement on the 
other side. 

The principal feature of the Fitchburg 
plan is its apparent low cost. On the 
surface this is less than zero by the 
amount of the wages paid the boy. The 
real cost is covered up so that it is dif- 
ficult or even impossible to find out what 
it is. The cost for each pair of pupils 
who attend the high school alternate 
weeks cannot be less than the usual cost 
of a single pupil regularly attending the 
school. This averages in different parts 
of New England about S60 per year. 
The cost in the shop is so covered up in 
the mass of shop costs that it is impos- 
sible to say whether the wages paid the 
boy are over-earned or whether they are 
not justified by the circumstances. 

I ran a shop similar to the average of 
the Fitchburg shops for quite a number 
of years. I took probably 40 or 50 ap- 
prentices, one time or another, and I 
never knew for a positive fact whether 
they earned their way. I took them be- 
cause some man in the shop wanted to 
get in his son or the son of some friend. 
I rather suspect that some of them paid 
from the start and I also rather believe 
that we came out whole on all of them in 
the end. We paid 7!4, 10 and 12! 
cents per hour, which is not far below 
the Fitchburg scale. The actual cost of 
instructing these boys was also covered 
up in the shop costs. I do not recollect 
ever seeing a time card with any refer- 
ence to showing an apprentice how to do 
anything. Of course, my men stopped 
their own work to show the boys quite a 
bit, which really ought to have been put 
down as a separate item but never was. 
The foreman usually assigned each ap- 
prentice to some workman, shifting them 
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about as circumstances demanded. The 
boy stayed most with some rather slow, 
easy-going man because the others did 
not want him. The consequence was that 
our boys became much like the men they 
worked for, rather slow and easy going. 
After they finished their apprenticeship 
some of them went into shops where they 
got away from their old surroundings and 
they got over their leisurely ways. 


POSSIBLE TO RUN A SHOP ON APPRENTICE 
LABOR 


I believe that a shop could be run en- 
tirely on apprentice labor, that is with 
experienced men to steer but not to work 
at lathe or bench, and come out even if 
not make a little money. It would have 
to be in the hands of mechanics rather 
than pedagogues, but that is a condition 
that no one will controvert. That shop 
would pay the boys wages and thus be 
able to hold them even if the work was 
not entirely congenial. It would also keep 
each boy on work that he had done well 
long enough so that he would be able to 
earn his way. If the school shop did not 
pay wages then some other inducement 
would have to be held out to keep the 
boys. One would be superior facilities, 
one the variety of training and the other, 
common to both the Fitchburg and Wor- 
cester plans, the addition of purely edu- 
cational features; for America is an 
education-worshipping country and we all 
like to have our boys better educated 
than we were, even though we fear that 
too much “education as she is educated” 
in worse than too little. 


SUCCESS OF PRIVATE SCHOOLS 


There is a curious thing about educa- 
tion. All over the country there are 
private educational institutions jammed 
to the doors with pupils, who pay good 
tuition, and those schools are paying divi- 
dends. Also there are semi-public insti- 
tutions doing the same work and always 
begging someone to come to the rescue 
and make up their deficit. 

What is the reason? Nothing but a 
purely business one. One school is run 
to make money, the other to spend it. 
Our shops are run to make money. A 
school shop can be run on _ business 
principles just as well as any other shop, 
except that if it cannot pay wages to 
the boys it must probably spend more 
money than the wages amount to in keep- 
ing the boys interested. 

If books were kept so as to show the 
truth I do not believe that there would be 
any perceptible difference in the cost of 
the Fitchburg plan and the Worcester 
plan. There is a difference in the peo- 
ple who apparently bear the burden. In 
either case the school-room cost is to be 
borne by the community. 


COMPARISON OF WORCESTER AND FITCH- 
BURG PLANS 


In Fitchburg the cost of shop and 
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equipment is borne by the _ individual 
manufacturers, in Worcester by the city. 

In Fitchburg the cost of teaching the 
apprentice, in the shop, if there is any 
cost, is borne by the manufacturer, in 
Worcester by the city and State equally. 
The point which I wish to make is that 
this shop cost of an apprentice should be 
hardly any different in Worcester from 
that in Fitchburg. We will see that if a 
boy is set to work in Fitchburg and an- 
other in Worcester, and the boys are 
alike, which is not impossible, if each is 
put to work on a 16-inch Reed lathe, 
which is possible, and each is given the 
same work to do, there is no reason why 
one boy should not accomplish exactly 
as much as the other. If one does more 
than the other it simply shows that he 
has had better instruction. Since the 
teachers in both cases are shop-trained, 
practical men there is no reason why the 
systems should not be able to get equally 
good instructors. In both cases half the 
time of the boy is given to shop work, in 
Worcester at the rate of 20 to 24 hours 
per week for 4 years and in Fitchburg 
for 28 hours per week for 3 years, so 
there is practically no difference in the 
amount of time given by the boy. Now 
where can there be any difference in the 
results of the two systems ? 

First, there is the question of wages. 
Worcester pays nothing, in money, but 
gives the boy the advantage of personal 
contact with men whose duty, desire and 
pleasure is to help them become skilled 
men of whom the school shall be proud. 
Second, there is the question of profit. 
Fitchburg pays her foremen to get out 
work cheaply as well as accurately. 
These foremen being paid for results, 
will get them to the neglect of the boys. 
Once the new has worn off, the foremen 
will turn, or have already turned, the 
boys over to their workmen with the 
same result that I found as related above. 
Such training is very like the blind lead- 
ing the blind, for if the workman had the 
thorough knowledge of his trade that 
would fit him to transmit it to an- 
other, he would have been promoted to a 
foremanship himself. Even in Wor- 
cester, where they began their search for 
instructors among the men at the bench 
they wound up by picking an entire 
crew of men who had been foremen or 
superintendents. 

I fail to see any reason why the Wor- 
cester school should not cost as little per 
pupil as the Fitchburg school, only the 
cost in Worcester will be made public 
and in Fitchburg it will be hidden in a 
mass of other matter so that it will not 
appear on the surface. Take the in- 
structor in the Fitchburg school alone, if 
his salary is less than $1500 he can 
get more somewhere else, and, assuming 
that salary with 42 enrolled, that is $35 
of heat, light, housing, books, etc., can- 
not very well be less than this, but these 
items all go into the general school ex- 
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pense and are easily lost sight of, but 
the taxpayer pays for it just the same. 

In Worcester the cost of this part of 
the boy’s education will be practically 
the same, but it will appear as a part of 
the expense of the trade school. The 
cost of running the shop in Worcester as 
compared with the cost in each of the 
many shops in Fitchburg is something 
that will never be known, because the 
latter is not a public affair and because 
it is impossible for a man who has the 
responsibility of an apprentice to make 
any satisfactory division of his time ac- 
count between actual work and helping 
the boy. Whether it is known or not 
the only thing that I can see that would 
make the shop cost greater in Worcester 
is the fact that they cannot pay their 
boys for that work which they do. This 
may sound contradictory, but as a mat- 
ter of fact and experience cheap labor 
is apt to be most expensive. On the other 
hand the very fact that the Worcester 
boy is not paid for his work necessitates 
his being given variety and kept pro- 
gressing steadily forward, which will 
make for a better training. 

The factor of all others that I believe 
makes it improbable that the Fitchburg 
plan can have a permanent success, is 
the fact that a good executive mind and 
a good teaching mind seldom occur in 
the same person. It occurs occasion- 
ally but very rarely. Now, if a shop is to 
pay dividends it must have good ex- 
ecutives for its foremen and gang bosses. 
Therefore, the chances of getting bosses 
who are good teachers is small. 

One man, an earnest advocate of the 
Fitchburg plan, told me the other day 
that his foremen were all expert 
teachers, that their principal work was 
not the looking after men who knew 
what they were doing but breaking in 
green men to do various parts of the 
work. He claimed that his foreman 
could take a man off the streets and in 
three months make an expert lathe hand 
out of him. The next man that I met 
ran a shop of about the same size, but 
he told me that the first man was filling 
me up with hot air. 


APPRENTICE EDUCATION LIKE ExXPERI- 
MENTAL WORK 


This matter of apprentice education is 
very much like experimental work, it 
won’t mix with making money. A shop 
that can afford to do experimental work 
on its own account can afford equally 
well to run an apprentice department 
and it takes a pretty good sized shop 
to do either and make it profitable; 200 
men would be the lower limit in my 
opinion. A shop of that size has no need 
to appeal to the city or State for support 
of an apprenticeship school of sufficient 
size to take care of its own needs. If 
it is practically the only industry of its 
kind in the city, then the community 
need not support a trade school for that 
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trade. Of course, it will turn out boys 
fitted only for its own consumption which 
is not likely to mean strictly all-around 
men. The fact that one large concern 
does run a training room like that of 
Brown & Sharpe, F. E. Reed Company, or 
in a little more scholastic form, the Gen- 
eral Electric Company, at Lynn, is not 
enough to debar the small manufacturer 
from wanting a trade school to teach his 
line of work, nor enough to prevent the 
people from also wanting it. 

The trend of modern industry has 
been from the little shop toward the big 
shop with the result that while we have 
some shops big enough to run their own 
training school, we have very few small 
enough to allow the old personal contact 
between master and boy that made the 
success of the old apprenticeship system. 
These intermediate size shops with from 
25 to 200 hands are really the meat of 
the industries of the country and they 
are the ones that are suffering, through 
no fault of their own, for lack of good 
workmen. The larger industries may be 
suffering, but they have only themselves 
to blame, and they can if they wish use 
largely specialists whom they can break 
in in a short space of time, but who are 
worth little or nothing if they leave the 
parent shop. 


MODERATE SizeED SHOPS NEED TRADE 
SCHOOLS 


The moderate-sized shops need the 
trade schools and the communities in 
which they are located need them. If 
the community has half a dozen shops 
each with say 50 mei, none of them 
could afford to run special training rooms. 
All combining together could afford to do 
it. It is contrary to human nature to find 
six shops that could agree as to the train- 
ing of a workman well enough to make 
that kind of codéperation possible unless 
they simply put the thing out of their in- 
dividual hands into those of a board of 
trustees or a separate corporation. What 
is more natural then, than that the com- 
munity should take the work on them- 
selves since they are individually inter- 
ested in having their boys educated in 
trade lines. 

The next step is to have the community 
insist that the boys should have some fa- 
cilities for purely cultural education be- 
side the actual practice of their trade, 
then you have the Worcester plan in full 
bloom. I consider the cultural part of 
the plan the least important and the most 
likely to give the boy hopes and ambitions 
beyond the possibility of attainment. 


DETRIMENTAL INFLUENCE OF PUBLIC 
SCHOOL TEACHERS 


It is a curious commentary on the 
American school system that a boy will 
believe that the advice of his $600 a year 
school teacher is sure to land him in a 
$6000 job, never thinking that along with 
some of our other gold-brick artists she 
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would take her own advice and earn the 
$6000 herself if she knew enough to do it. 
It is the unfortunate fact that boys are 
constantly being led away from the shops 
toward already over-crowded professions 
and toward “business” positions, merely 
through fear of the scorn of school teach- 
ers who look down on people who cannot 
talk Greek and Latin. 

This very danger is one of the striking 
ones of the Cincinnati or Fitchburg plans. 
In either of the two cases the boys are 
sent into public schools to meet pupils 
and teachers, no matter how little, who 
will inevitably look down on them 
“greasy mechanics” which view has been 
so bred in the bone of the pedagogical 
paternity for so long that it never will 
come out. The effect of taking a boy in 
the shop and associating him with people 
who look down on him is simply a matter 
of discouragement or inflation and either 
one will remove the boy from the shop. 


as 


CAN BE APPLIED TO 


TRADES 


WORCESTER SCHEME 
OTHER 


I fail to see any reason why the Wor- 


cester plan is not applicable to other 
trades than that of machinist. In fact I 
believe that the machinist’s trade is the 


hardest to teach in that way and the most 


expensive to equip. The building trades 


will respond readily to such treatment. 
The rougher parts of the carpenter’s 
trade, the framing of a house for ex- 


ample, are so easily learned and require 
so little experience and can be so easily 
imprinted on the pupil’s mind 
drawing board that it would likely be 
sufficient to have each class of a dozen 
boys set up a small frame, knocking it 
down and leaving the studding, etc., ready 
for the next class to cut and set up for a 
slightly smaller building. The really dif- 
ficult work of a carpenter all done 
inside and can be well done in a 
school shop as in a building under con- 
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struction. 

Bricklaying can be taught under cover 
provided there is a room high enough so 
that boys can learn to lay from a stage. 
Bricks can be laid 6 or 8 times before 
being thrown away. The objection to ex- 
isting trade schools in the building line 
is that the courses are so short that it is 
impossible that the graduates should have 
sufficient experience as they go along to 
make their work profitable to themselves. 

If a community establishes a school for 
the teaching of any trade it 
sarily follows that they will have to es- 
tablish other schools for the teaching of 
all trades which are extensively prac- 
ticed in that community. Otherwise in- 
justice is done to the taxpayers. Under 
Massachussetts laws boys can be sent to 
schools outside their immediate commu- 
nity upon payment by their home 
of the cost of maintenance which rules 
in the school to which they are sent, and 
draw back from the State one-half that 
just as if they had gone to the ex- 
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pense of establishing and equipping a 


school. 


POLITICAL AND PUBLIC SENTIMENT 


As for the uncertainty of public senti- 
ment, the illustration of manual training 
is a most fortunate one for my conten- 
tions, for as a rule public sentiment and 
political sentiment have dealt most 
leniently with it considering how little 
real returns the vast amount of money 
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due political influence is quickly con- 
demned at the polls. 

Springfield, Mass. ENTROPY. 








Cutting Skew Bevel Gears 
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An article by J. A. Utts in the AMERI- 
CAN MACHINIST, page 314, Volume 32, 
Part 1, reminds me of a much simpler 

















SKEW 








Fic. 


LAYOUT 


spent on it has brought. If there is a 
thing which ought to be disciplined it is 
our manual training methods. The idea is 
all right, but the domination of the 
school by the professional pedagogue has 
ruined its practical value. It is, of course, 
true that politics may take a hand in any 
public affair but if it does it is usually 
because someone interested in the affair 
has interested politics in it. Even then, if 
the thing is something of real worth, un- 








FOR SKEW 


BEVEL GEARS 


a = Distance between Shafts. 
b = Drop of Former for Gear. 
C = Drop of Former for Pinion. 


Ratio of Gears 2 tol 
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BEVEL 


method used to cut skew bevel gears on a 
Gleason planing machine. 

The gears are turned up according to 
bevel gears of the same number of teeth, 
pitch and ratio, no alteration being made 
in the diameters or angles due to the fact 
that the apex points of the two gears do 
not intersect. 

The teeth are cut diagonally across the 
face in a straight path, the gear being 
held stationary while each tooth is cut. 
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This diagonal cut is accomplished by 
dropping the former a proportional space 
of the distance between the shaft cen- 
ters. Thus, when cutting miter gears 
with 2 inches between the shafts, the 
former would be dropped 1 inch in each 
case. For a gear ratio of two to one and the 
same shaft centers the former would be 
dropped — 


I 
and 0.666 x 2 = 1.333 inch drop for the 


0.666 inch for the pinion 
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An Expanding Reamer 








Your correspondent E. D. H., shows on 
page 173, an idea of an expanding 
reamer that will not expand, but will, to 
follow his instructions, become elongated 
by grinding the blades as directed. The 
line B B, being parallel with the axes, it 
seems to me, would prevent the blades 
from expanding, by grinding off from the 
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A 1!°-1INCH EXPANDING REAMER 


gear. Itis not at all necessary that this 
drop inthe former be so divided; it may 
all be put in either gear of a pair. But if 
it is evenly divided in proportion to the 
number of teeth or ratio of each gear the 
contact will be better and less trouble 
will be experienced in cutting the teeth. 

Dropping the former produces a left- 
hand tooth, and raising the former pro- 
duces a right-hand tooth. Lowering the 
former when cutting the gear and raising 
the former for the pinion will produce a 
left-hand gear and a right-hand pinion 
which will run together, the only differ- 
ence being that the pinion will turn the 
gear in the opposite direction, being lo- 
cated in the right-hand side instead of 
the left-hand side as shown by dotted 
lines in Fig. 2. 

The former must be inclined to the 
same angle as that used for cutting the 
teeth or the teeth will lean. The gears 
illustrated in halftone Fig. 1 were 1'%- 
inch circular pitch, 4'2-inch face, the 
larger being approximately 36 inches 
pitch diameter. The distance between 
the shaft centers was 3 9/16 inches. 
These gears operated with the usual 
amount of backlash, there being even con- 
tact the entire length of the tooth. Many 
smaller gears have been cut in the same 
manner, all of which have been entirely 
satisfactory. 

By this method the skew bevel gear, 
which has long been avoided as being 
next-to-impossible of solution, is made a 
commercial possibility. These gears, Fig. 
1, were made by the R. D. Nuttall Com- 
pany, of Pittsburg, Pern. 

Pittsburg, Penn. CHAS. H. LOGUE. 


bottom of the blade. However, if I am 
wrong | would like information as to how 
this can be done. 

I inclosg sketch of an expanding 
reamer that in my opinion will expand, 
and trust some of the readers of the 
AMERICAN MACHINIST will be benefited 
by it. The sketch will show the construc- 
tion. 

Holyoke, Mass. C. W. PuTNAM. 








Dies for Forming Tubes 








On page 1099, V-lume 32, Part 2, 
was given a letter by P. P. Monfils 
answering A. B. Card, who at page 839 
asks for suggestions for forming tubes 
as per sketch on the latter page. If it 
is necessary for the article to be 0.020 
inch in thickness when finished, would 
not the better way be to start with a 
blank 0.010 inch thicker and draw the 
tube to the size required? It is working 
to fine limits to draw a piece 5 times 
and keep the thickness the same. 

Again I would like to ask P. P. Monfils 
how he proposes to prevent buckling, 
which is sure to take place in drawing a 
blank of 4 inches diameter down to 2! 
inches in one operation, especially with 
a punch having corners almost square, 
as in his sketch. I think the better way 
would be to make an extra operation, 
the first cupping to be as in Fig. 1, here- 
with. 

As regards stripping the work; it is not 
a very safe plan to depend upon the 
die for pulling it off the punch, as 40 
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per cent. of the pieces would pull back 
through the die and if steel were used, 
75 per cent. I think the best method of 
stripping is as follows. 

Turn a tool-steel washer about 0.0250 
inch thick, with internal diameter same as 
the die. Turn a groove around the out- 
side, deep enough to take a 3/16-inch 
diameter coiled spring; saw into halves 
and harden 

Put in the back of the die to take the 





American Machinist 


Fic. 1. First CuppinG STEP iN FORMING 
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Fic. 2. TuBe Die witTH AUTOMATK 
STRIPPER 


shock with sufficient clearance to allow 
the two halves to open (Fig..2) and close 
when the die is strapped in the bolster 
Set the press so that the punch will carry 
the cup through the washer, which at 
once closes on the punch and strips the 
cup as the press goes up. 

The climax is reached in the letter 
when P. P. Monfils states that an oper- 
ator can turn out 10,000 gross in 10 
working hours. Has he thought what this 
means? In the first place, the piece 
does not lend itself to be fed automati- 
cally, on account of its size and shape 
(excepting the blanking), but if it did 
and an operator had 6 presses, he could 
not turn out half the quantity. A single 
press would have to be used for the job 
and to get the output stated it would 
have to make 2400 revolutions per min- 
ute; the speed of an ordinary emery 


wheel. H. D. Coventry. 








The new 14-inch gun under con- 
struction at the Washington navy yard 
for the new battleships is designed to 
have some extremely important improve- 
ments. The gun is to have a range of 
more than 25 miles, and it is figured that 
the shell will leave the muzzle at a rate 
of 2000 feet per second. The penetrative 
power of this gun has been increased so 
that at a distance of 3000 yards the 
shot will pierce Krupp armor plate 
18'4 inches thick. It takes a full charge 
of 365 pounds of powder, weighs 63 
tons, and will fire a projectile weighing 
1400 pounds. 
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Opening the Worcester Trade School 
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By bE. H. Fish 








The Worcester Trade School was 
formally dedicated February 18 and 
opened, with some 50 pupils in attend- 
ance, on the following morning. At the 
same time formal announcement of its 
purpose and methods was made to the 
public. 

While much of the matter contained in 
the announcement is familiar to your 
readers and more is of purely local in- 
terest, there are a few items of general 
interest. One is the relation between 
this school and the public-school system, 
which you lightly touched upon in your 
editorial on page 1153, Volume 32, Part 
2. The school has been built and equip- 
ped and its policy established by a board 
of 13 trustees, six of whom were elected 
at large by the city council and three 
by the school committee of the city from 
their own number. The remaining four 
are the presidents of the two boards of 
the city council, the chairman of the 
committee on education of the city 
council and the chairman of the school 
committee acting ex-officio. This has 
given the school committee four out of 
13 votes, which have not, however, been 
used to noticeably influence the direct 
connection between the public schools 
and this independent school. I should 
that by both State law and city 
ordinance these schools are made “in- 
dependent,” but in other cities in the 
State the boards of trustees have been 
selected from the members of the school 
committee, thus dodging the law as neat- 
ly as the holding companies dodge the 
corporation trust laws. 


say 


No CONNECTION WITH PUBLIC SCHOOLS 


Here, we are working in the opposite 
direction. The mayor Yas just signed a 
new ordinance which does away with all 
the ex-officio members and all the school 
committee members. Of course, it would 
be possible for the city council to elect 
as many school committee members as 
they please but our new board contains 
only one such member. 

The nearest connection that the trade 
school will have to the public schools is 
in the admission of pupils. We are to 
take pupils who have passed the en- 
trance examinations for the high school, 
who show mechanical ability and are in 
fit physical condition, without examina- 
tion. Others, who have not advanced 
so far in school are not barred, but will 
be admitted on examination. Mechanical 
ability will be judged from past work 
that the boys may have done in the 
limited amount of manual training that 
they have had or work that they may 
have done at home or in vacations. 


BotuH IRON AND Woop Work To BE DONE 


Classes will be formed in both iron 


work and wood work. Iron work will 
not be limited, as some readers of the 
AMERICAN MACHINIST have thought, to 
the repair of the second-hand machinery. 
For a starter many firms in and out of 
Worcester have volunteered to furnish 
quantities of small machine parts, which 
can be made to gage, or to micrometers, 
and which they keep in stock so that 
we may not be crowded to get them out. 
We will seléct from these shops jobs 
which do not need to be made closely 
to size and give them to boys with in- 
structions to keep as close to actual size 
as possible. For example, a stud on 
which a variation of 0.005 inch small 
would be allowable will be given to the 
boy with 0.001 inch limit. In this way we 
can get work to do which will train the 
boy in accurate work and yet make it 
unlikely that any considerable amount 
will be spoiled. 

Again, we have a long list of small 
stuff; jacks, parallels, knees, angles, 
planer vises, vise screws, etc., which are 
stock items on dealers’ shelves which we 
can make up for sale, and which can be 
made as well as we can get them made 
and yet some of them are salable if not 
made to the uttermost limit. All this 
work will be sold or paid for at the 
manufacturers actual cost to make in his 
own shop, they furnishing the materials. 

When I say that John Back, so well- 
‘known to your readers as the shop man 
of the F. E. Reed Company, is to be in 
charge of this department, those of them 
who also remember me as a lathe builder 
will likely wonder if something new in the 
lathe line will be forthcoming. We do 
not intend going on the market with any- 
thing in which we will compete with peo- 
ple already in business in the State, nor 
do we feel that is it a necessary function 
of a trade school to originate anything. 
We feel that it is our duty to turn out 
machinists rather than designers. 

Nevertheless the designing instinct 
may get the better of us and after the 
comet has safely passed and the excite- 
ment over Tillinghast’s flying machine has 
died out, we may possibly get out a 
lathe, not for the market but because we 
need more to complete our equipment. 


THE TOOL 


Speaking of equipment, the distance 
that we have traveled from public school 
manual training may be judged from this 
list: Lathes: One 14-inch, seven 16- 
inch, one 18-inch, one 20-inch, one 2x24 
flat turret. Planers: Two 24-inch by 10- 
foot, one 30-inch by 10-foot, one 16-inch 
shaper. Millers: One No. 1'% plain, 
two No. 1'% universal, one No. 13 gear 
cutter. Grinders: One tool and cutter 
grinder, one 10x50-inch plain grinder, 
one No. 1 universal grinder, 1 drill 


EQUIPMENT 


grinder. Drills: Two sensitive, one 20- 
inch, one 25-inch. 

There is also a cutting-off saw, a cen- 
tering machine, a gas furnace, etc. 

The woodworking department has an 
18-inch jointer, a 24-inch pony planer, a 
band saw, two circular saws, a pattern 
lathe, and six speed lathes. This equip- 
ment is of a sufficiently heavy nature so 
that work of real importance can be un- 


dertaken. 
INsSTROCTORS ARE PRACTICAL MEN 


All our instructors are practical work- 
men, without previous experience in 
teaching. This radical departure has 
the unanimous approval of our board of 
trustees, but will undoubtedly be watched 
with considerable interest. My own ex- 
perience in teaching has impressed me 
with the belief that in practical matters 
the value of pedagogical training is easily 
overestimated. A real knowledge of what 
one is teaching, a persistent refusal to 
show temper and a faculty of making 
oneself understood seem to me to be 
more important essentials than any spec- 
ial training or college degree. Those of 
us who have degrees are going to con- 
ceal the fact so far as possible. Between 
us we have two centuries of shop ex- 
perience, ranging from 12 to 40 years 
individually. 

We are in no way antagonistis to es- 
tablished methods of education. We 
simply feel that we are entering upon a 
work of which the professional educator 
can hardly be expected to be a master; 
a line distinctly practical and not one that 
should be attacked from a theoretical or 
scientific side. We recognize the public 
schools as intended, first, last and always 
as preparatory to college training and we 
recognize college and technical schools as 
intended to train professional men, and 
we believe that our position should be, 
as it is by law, “independent” of both. 

Because we do recognize our duty to 
train boys for a trade does not prevent 
our feeling that a well trained boy has 
future possibilities in our industries that 
are limited only by his natural talents. 
Because we may train him to build ma- 
chinery, when the Polytechnic Institute 
may train him to design is not putting a 
limitation on his future, it is only steer- 
ing him in another course, possibly 
longer but we believe safer. 


No Text Books AT First 


The very fact that our teaching force 
is made up of men without the traditions 
of professional educators is our best in- 
surance against evolving into a third-rate 
technical school. Even our class-room 
work is to be conducted by means of 
texts which we will work out as we go 
along, there being no books which fully 
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meet our needs, those coming from edu- 
cators being either impractical or unin- 
teresting, those from the purely shop 
men too scarce and too crudely thought 
out. Our ideal of text books is a book 
of problems following each other in so 
logical a sequence and advancing so 
regularly and gradually that the passage 
from one to another will require but the 
minimum of explanatory matter. 


THE First CLAss OF Boys 


Following the formal dedication we 
opened the school at 8 a.m., Febru- 
ary 9, with 50 boys in attendance, 24 
taking woodwork and 26 iron. These 
boys are as it happens an extremely 
bright crowd. The really correct way to 
select these pupils would perhaps have 
been to set up an examination and admit 
only those who were above a certain 
mark and below a certain other grade. 
As it was, we encouraged every boy 
whom we thought fitted for technical 
trcining to go to a _ technical school. 
After doing that we felt that we were 
justified in taking the boys as they came. 

They are well distributed as regards 
nationality. The majority are Yankees, 
Irish next, then Swedes and a scattering 
of others. They come from all sections 
of the city. They are not the sons of 
either the rich nor the very poor but of 
a middle class. 

For that matter we have very few of 
the really poor in Worcester, as com- 
pared with many of the greater cities. 
By this I mean that there are relatively 
few families where meat is not on the 
table at least once a day and where each 
member of the family cannot boast a 
“Sunday suit” of clothes. 

Our boys are in the main boys who ap- 
pear to be well fed and healthy. Many of 
them have not been over responsive to their 
school training. In the examination given 
to nongraduates of the grammar schools, 
we gave as one problem to find the area 
of a board 18 inches wide at one end and 
6 inches wide at the other and 10 feet 
4 inches long. We found answers run- 
ning from 3 to over 5000 square feet. 
Of course, this indicated what we al- 
ready suspected, that the boys’ had 
learned rules ‘which they readily forgot 
under pressure rather than principles 
which they never could forget. We also 
gave the commonest, easiest problem in 
triangles, given a right triangle, one 
side 8 feet, the hypotenuse 10 feet long 
to find the short side. We had many 
answers over 10 feet, yet they all showed 
that they had heard sometuing about the 
relation between the square of the sides. 


THE Boys’ First Work 


We put the boys directly to work and 
within half an hour after the opening of 
the school they were producing—chips, 
at least. Through the courtesy of the 
Union Twist Drill Company, we had on 
hand something like 1500 drill blanks to 
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be turned to micrometers and tapered on 
the shanks to gages. We had the lathes 
all rigged for the work so that a few 
minutes’ explanation started them going. 

We expect to keep them at this work 
simply doing what they are told until 
they get over their first stage fright and 
get used to their surroundings and learn 
to measure and to work to micrometers. 
The shaper was ready for a boy to start 
roughing out planer parallels as was 
also one of the milling machines. Other 
lathes were set up to turn plugs for the 
planers, and the millers rigged to mill 
them square, not that it is essential that 
they be square, but because it is a good 
job of milling and the material costs us 
nothing, because we have to buy it for 
the making of the plugs. These also 
give us a good job of drilling and tap- 
ping. 

Our planer bolts will also be lathe 
turned and the thread cut in the lathe 
and possibly. the heads milled. We have 
plenty of other work of a similar nature 
in view. Later we may report something 
in the way of machinery under construc- 
tion or reconstruction but at present we 
expect to do job work and manufacture 
equipment. This actual shop work covers 
half the week’s time of 44 hours per 
week. 

The other half, originally intended to 
be devoted entirely to book work, has 
been trespassed on to the extent of 2 
hcurs for drafting and 6 hours per week 
for “shop instruction.” 


SHOP INSTRUCTION 


This latter is a rather unique feature. 
Recognizing the remarkable progress 
made in technical school shops in the all 
too brief time devoted to shop work we 
feel that their methods are entitled to our 
respectful consideration even though we 
wish to keep them very separate from our 
main efforts. We are, therefore, using 
this 6 hours per week shop instruction to 
teach the boys the things which underlie 
what he will be doing another day in the 
work shop. In this time he will learn 
to read a micrometer caliper, to lace a 
belt, to scrape and file and chip, to dis- 
mantle and reassemble machinery and to 
find out how they are put together. In 
fact it is intended to cover all work and 
instruction not involving the running of 
machine tools, to the end that when the 
boy is in the work shop his efforts may 
be directed almost entirely to producing 
work of value. 


ARRANGEMENT OF CLASSES 


Of our class-room work and its re- 
lation to the shop I shall have more to 
say later, though one feature of the 
program is of interest and that is our 
idea of entering a class every three 
months and keeping the boys that dis- 
tance apart. It will be noted at once that 
this will make it much easier for us. To 
break in only one quarter of our first- 
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year boys at a time will be a considerable 
relief. We do not expect to make a regu- 
lar thing of having one boy teach another 
but in the future we expect one boy to 
help initiate another who may be perhaps 
two years behind him. It is, of course, 
apparent that differences in capacities 
between the various boys will break out 
at once. Some advanced further the first 
day than others will in a week. Our 
interest is to make the boy’s instruction 
very individual. This will require more 
instructors, but we betieve will make pos- 
sible enough more production to more 
than pay for the extra salaries. 

It is the one case that has come to our 
attention where increased expense in edu- 
cational work may mean diminished total 
expense and increased efficiency at the 
same time. 








A New Non-rusting Ingot 
Iron 








A new irom has been placed on the 
market that will withstand corrosion 
much better than the ordinary grade, for 
use in such places as in the ground where 
it is attacked by dampness; in localities 
where it becomes the intermittent con- 
ductor of electrical currents; at the sea- 
shore where it is attacked by salt air, or 
in cities where the atmosphere is impreg- 
nated by fumes of gas and coal smoke. 
This iron is made as nearly pure as pos- 
sible from the theory that it is the im- 
purities in iron that cause corrosive 
agents to attack it; this has been named 
ingot iron. Comparative test between 
mild steel and this new ingot iron that 
was made by the metallurgical professor 
of the Ohio State University, Columbus, 
Ohio, shows that the analysis of com- 
mercial steel was: Sulphur 0.048 per 
cent., phosphorus 0.094 per cent., carbon 
0.11 per cent., manganese 0.47 per cent., 


silicon a trace; while the new ingot iron 


analyzed, sulphur 0.005 per cent., phos- 


phorus 0.005 per cent., carbon 0.021 per 
cent., manganese and silicon a trace. 
The strength of the new ingot iron was: 
Breaking strain from 49,857 to 51,905 
pounds per square inch, elastic limit 
from 35,395 to 41,377 pounds per square 
inch and elongation 40 to 48 per cent. 

Corrosive tests were carried on with a 
25 per cent. sulphuric acid solution and 
in six hours an eyebar of the new ingot 
iron lost 16.5 per cent., while a charcoal 
iron lost 77.3 per cent. In five hours a 
railroad spike of the new ingot iron lost 
11.2 per cent. and an ordinary steel spike 
79.1 per cent. In a 45-minute test of 
two nails, the common steel wire nail 
lost 68.9 per cent. and the ingot iron 4.13 
per cent. 

The iron is manufactured by the Am- 
erican Rolling Mills Company, Middle- 
town, Ohio. 
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The Electric Motor \gain 
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Any discussion of this subject must of 


necessity travel along well trod paths. 


Yet, there is apparently need for thus re- 


tracing one’s steps, for questions like 
the following are frequently asked: 
“Why is the electric motor making such 


Why 
are its advantages so little appreciated 

And why do machine-tool manufacturers 
seem indifferent to pushing motor-driven 


slow progress in the machine shop r 


tools ?”’ 
In attempting to point out the reasons 
the 


for asking these questions as far as 
use of the machine tool and the motor are 
for individual 
group drive, we met by the fact 
enthusiastic advocates of the motor have 


or 


that 


concerned, whether 


are 


injured the cause in the past by unfor 
tunate arguments or at least by mis- 
placed emphasis. The dollars and cents 
end of any proposition attracts. Thus 
the efficiency of motor distribution of 
power, versus mechanical inefficiency of 


power transmission, has been a favored 
The both inferred 


has 


conclusion 
that 


transmission 


theme. 
and stated electric 
and ot 
machine shop were savers of power. 
Tests and reports innumerable 
been quoted to support this conclusion; 


been motors 


electric power in a 


have 


yet the machine-shop man who has care- 
fully the conditions been 
apt to be skeptical. ie realizes that sur- 
conditions ndous 
the question, not 
idmit that 
proposition 
than 


considered has 


rounding have a tremé¢ 


and is 
off-hand 


unquestion 


influence on 


ready to or believe 


the electrical 1S 
a correspond- 
installation, 


favorable 


ably more economical 
mechanical 


at all 


ing 


uptodate 


provided conditions are 


to the latter. 
In 


putable 
many 


dis- 


axiomatic 


this question is a 
of being 


to have us believe 


anv event 
instead 
like 


minor 


one, 
as would 


arguments as in- 
and healthfulness 
favor of the 


an element 


Again, such 
cleanliness 


in 


creased 
been urged 

While they 
they hardly 


electric 
have of 
important enough 
decisive in any installation. 

In many shops a motor is looked upon 
that must be 
and an- 
the pay- 
two, or 


have 
motor. 
truth, are 


to be 


machine 
electrician; 
be added 


motor 


mysterious 
for by 
cannot 


as a 


‘ared an as 


other man to 


roll just to care for a or 
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not seriously 
ot 


been 


electric driving is 
The difficulty 


undoubtedly 


three, 
considered. 
has 


caring for 
motors exagger- 
ated 

Another point to consider is that a ma- 
chine tool recognizes no quality in power. 
Its knows that it can meet his 
guarantees, whether electrically or mech- 
anically driven. Give it a sufficient quan- 
tity of power and the machine tool will 
do its work without knowing whether that 
a pound of coal or 


maker 


power cames from 


a waterfall; whether it is transmitted 
mechanically or distributed electrically; 
whether fhe power reaches it through a 
belt from a countershaft, or through a 
gear from a motor. 

As there have been misplaced empha- 
and unfortunate arguments used in 
favor of the electric motor, likewise there 
has been a failure to emphasize properly 


Sis 


its greatest advantages in the machine 
shop. These advantages can be summed 


up under the broad heading, convenience, 
with sub-headings, flexibility and utility. 
These advantages have nothing to do 
primarily with the machine tool itself, 
but do have to do with the shop organi- 
zation. Therefore, the machine-tool 
manufacturer at once absolved from 
any charge of lack of being progressive, 
as far as his product is concerned, for 
his work primarily has to do with making 


is 


machine tools, not with advising the 
factory organization that is to operate 
them. 

As for the user, he has perhaps not 


been sufficiently impressed with these ad- 
vantages—flexibility and utility; nor with 


the savings that can be made, not in 
power consumption, but in other elements 
entering into factory costs. It is not 


necessary to dwell upon these arguments 
in detail here, but we can scarcely imag- 
ine a large machine-shop installation of 
today where the electric drive should not 
be seriously considered, with the proba- 


bilities very much in favor of its being 
adopted. 
Prof. D. C. Jackson in a _ paper 


presented recently before a meeting of 
Boston engineers sums up the advantages 
of flexibility of electrical distribution of 
power, even in a most advantageous sit- 


uation for mechanical transmission, as 
follows: 
“Even when water power in large 


quantities is available directly alongside 
Suitable factory sites the electrical dis- 
tribution of power may play a part oft 
sufficient importance to enable it to sup- 
plant mechanical methods on account of 


its flexibility, which leaves the mill 
architect free to arrange his factory 
building to suit the requirements of 
manufacturing products, substantially) 


untrammeled by those difficulties which 
always surround the transmission and 
distribution of power by mechanical 
means.” 





ny 


les 


Bes 





March 10, 1910. 


Safety of Oxyacetylene Outfits 








In other columns we print an article 
concerning the explosion of an oxygen 
generator and oxygen storage tank, form- 
ing part of an oxyacetylene welding out- 
fit. One man was instantly killed, an- 
other very seriously injured. 

It is important to note that the acety- 
lene generator was uninjured. It was 
not an acetylene explosion. Neither was 
it the explosion of an isolated tank 
charged with oxygen at a high pressure, 
but of an oxygen generator and its ac- 
companying storage tank. 

The location of the ruptures indicates 
that there was no defect in material or 
structural weakness in either tank or 
generator. 

It is difficult to trace out the cause of 
the explosion with any degree of cer- 
tainty. No witnesses of the accident 
could be examined, and therefore no 
information was brought out by the cor- 
oner’s investigation. 

As pointed out in our article, a plaus- 
ible theory is the explosive ignition of 
some substance in the generator, thereby 
creating a pressure sufficient to burst 
both tank and generator. 

There has been some tendency to con- 
oxyacetylene process’ as 
Undoubtedly this accident 
as proof of the hazards 


demn_ the 
dangerous. 
will be pointed at 
that exist. 

Whatever the cause of the accident 
may have been, and regrettable as are 
the loss of life and bodily injury, gen- 
eral condemnation of the oxyacetylene 
process is unjust. The oxyacetylene pro- 
cess of welding and the like is a 
valuable machine-shop process and is 
here to stay. It now remains to con- 
sider the points of danger and set up 
safeguards against them. 

Steam boilers give us a parallel, in that 
both they and the oxyacetylene outfits 
have tanks subjected to internal pres- 
sure. Boiler explosions, unfortunately, 
occur; yet we do not think of discarding 
or condemning steam boilers as a whole. 
But we do establish standards for design, 
provide for adequate inspection and re- 
quire that they shall be cared for by 
competent men. 

The same principles hold with oxy- 
acetylene apparatus. Manufacturers must 
know that their designs are right, that 
their materials are suitable, that the 
workmanship is of the necessary quality. 
Purchasers must know such apparatus 
is in proper working order, is inspected 
at frequent intervals and is in the hands 
of competent workmen. And the work- 
men themselves must exercise due care. 

None of these things entails as great a 
burden upon manufacturer, owner or 
operator, as does the building, care and 
operating of a boiler. 

As for the apparatus hundreds of 
acetylene-gas plants are in daily use and 
are not looked upon as a serious hazard. 
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A parallel to the oxygen-charged cylinder 
is the carbon-dioxide eylinder used in 
soda-water fountains. These are not con- 
sidered dangerous, although one occas- 
ionally blows up. As for the oxygen 
generator, if it is found to be dangerous 
put it in a masonry vault and pipe the gas 
te the work. 

This latter point, however, needs care- 
ful investigation for one of the advant- 
ages of the oxyacetylene outfit is its port- 
ability. 

We repeat—oxyacetylene apparatus is 
here to stay. A heavy responsibility rests 
upon both maker and user, for disregard 
of necessary precautions may result in 
loss of human life. Yet this responsibil- 
ity is no greater than that resting on the 
shoulders of builders and users of many 
other kinds of apparatus; and we do not 
doubt but that all directly concerned will 
fully meet the needs of the situation. 








Unfair Responsibility for 
Delayed Shipments 








Builders of standard machines are 
sometimes accused of being unprogres- 
sive because they are slow to adopt ac- 
cessories built by others or do not jump 
at a chance to furnish them with the 
machine. The electric motor drive is an 
example that comes up most frequently. 

To begin with, the machine builder 
must often design his machine to fit the 
motor owing to the difficulty of securing 
anything but standard motors, which are 
standard from the iker’s point of view 
only. Any departure from this means a 
long delay and much uncertainty as to 
delivery. 

But assuming that the standard motor 
meets every requirement, there is still 
the difficulty of being dependent on an- 
other manufacturer, before his own pro- 
duct can be delivered. The machine 
builder gives a date of delivery for the 
machine and motor, based on his product 
and that of the motor builder, and is held 
responsible by his customer for the whole 
combination 

When delivery is delayed the customer 
blames the machine builder and is skep- 
tical of excuses about the motor, some- 
times not without cause, but in any case 
the result is unpleasant. More than this 
it often leads to a cancelation of orders 
owing to delay, which entails an unwar- 
ranted expense on the machine builder. 

This is particularly aggravating in the 
case of a special machine where its re- 
jection means either a complete loss or 
at best a long delay before effecting a 
sale. In a recent case of this kind the 
date of delivery was set two months 
after the promised delivery of the 
motor. But the motor did not appear 
within four months of its promised date 
of delivery and in the meantime the dis- 
gusted customer had canceled the order 
for the whole outfit 
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The only safe wav would appear to be 
that of guaranteeing date of delivery of 
machine without the motor or other at- 
tachment and without responsibility for 
delay, due to non-delivery of such at- 
tachments after machine was ready to re- 
ceive them 

Until these annoyances and too often, 
positive losses, are removed or provided 
for, it is not strange that machine build- 
ers are not always anxious to become ad- 
vocates of motor drives or other pro- 


gressive attachments. 








Good Work in Manufacturing 
Speed Lathes 








Through one of the unaccountable 
oversights that seem to creep into all 
editorial work once in a while, the name 
of 
ferred to in the article with the above 
heading which appeared on page 389, was 
omitted These methods are from the 
shop of F. E. Wells & Son Company, 
Greenfield, Mass., to whom we are in- 
debted for the photographs. 


PE RSONALS| 1 S 
Items For This Column Afe Solicited OK 1; 


the builder of the speed lathes re- 
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L. Lambert has relinquished his posi- 
tion as superintendent of the manufactur- 
ing department of the Victor Talking Ma- 
Camden, N. J. 

Clifford Talbot, recently in the engi- 
neering department of the American 
Optical Company, Southbridge, Mass., is 
now in charge of the tool department of 
J. Cunningham Sons & Co., Rochester 
me. 

Herren Direktor Fessel and Doktor 
Jager, of Siemens & Halske Company, 
Berlin, Germany, are in this country on 
a tour of inspection of manufacturing 


chine Company, 


methods in certain lines in which they are 
interested. 

W. A. Ten Winkle, for over 5 years 
publicity manager of the Electric Con- 
troller and Manufacturing Company has 
resigned to become affiliated with the 
Penton Publishing Company, Cleveland, 
Ohio, as special representative. 

Eph. Smith, who has been the New Eng- 
land sales manager of the Colonial Steel 
Company for the past nine years, has 
been obliged to resign hi§S position owing 
to continued ill health. Mr. Smith is to 
be succeeded by E. P. Fitzgerald, who 
has been representing the Boston office 
of his company for several years. 

W. H. Callan, genera! foreman of the 
Chicago Pneumatic Tool Company’s 
plant at Franklin, Penn., has accepted 
the position of superintendent of the Ve- 
nango Manufacturing Company. On the 
occasion of his change Mr. Callan was 
presented with an appropriate token of 
esteem by his former associates 
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New ToolsandMachine Shop 
Showing New Ideas in Machine Shop Equi 
it possible fo do better work ata 
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Screw 


A Motor Driven 
Machine 








Fig. 1 shows the way the Garvin Ma- 
chine Company, of New York, applies 
motor-drive to their No. 00 screw ma- 
chine. The machine can be reversed im- 




















ANY new or improved machine 
or shop appliance of interest to 
our readers will be illustrated 
and described in this department. 


A full and more detailed de- 
scription will be given—when of 
Special interest and it appears 
here before being sent elsewhere. 


ALL descriptions appear in all 
four editions of the paper— 
Weekly, Monthly, Weekly Eng- 
lish and Weekly German. 




















before the index pin D seats itself. On 
the return movement of the turret slide 
the back end of the lock-pin lever E 


pany, Cleveland, Ohio. The machine is 
arranged to take 15 different lengths and 
four regular widths of flasks, either solid 
or snap. The machine is made in three 
regular sizes, handling flasks from 9x10 
inches up to 20x34 inches. 








A Duplex Milling Machine 
for Piston Rings 








The halftone shows a duplex ring mill- 
ing machine designed for milling the lap 
in piston rings from two to eight inches 
in diameter. 

Two cutters are used, one above and 
the other below, cutting both sides of the 
ring and jointing it at one operation. The 
machine is fitted with an air-actuated 




















A MotTo,+.-DRIVEN SCREW MACHINI 
mediately by the hand lever shown below 
the pulley, which shifts the high-speed 
round belt on to the driving pulley which 
is secured to the spindle. This pulley is 
grooved and is larger in diameter than 
the two loose pulleys on either side. 
These loose pulleys are crowned to the 
central or driving pulley so when the 
belt is run into the driving pulley, it is 
much tighter than when it is running in 
the groove at the farthest end of each of 
the pulleys. One and one 
Straight belt is used. The capacity of the 
machine is inch diameter with the 
wire feed (as shown) and is suitable for 
the smallest size of rod work. A stand- 
ard No. 3 American Watch Tool Com- 
pany’s collet is used. The spindle is 
hardened and ground. Lightness of work- 
ing parts gives the requisite sensitiveness 
for The machine weighs 
500 pounds, including motor. 


loose cross 


small tools. 


INDEXING MECHANISM FOR TURRETS 


Fig. 2 shows the new indexing mechan- 
ism of the Garvin turrets, the operation of 
which is as follows: 

The stop A brings the turret to rest 


Fic. 2. NEw TURRET INDEXING MECHANISM 


rides up and slides along on the tumbler 
F, withdrawing the lock-pin D from its 
seat and holding it out. The star-wheel 
lever C now engages the star-wheel B, 
rotating the turret, and the combined 
backward movement and partial rotation 
brings the back of the star-wheel B up 
against the solid stop A in the turret base. 
The momentum of the turret is absorbed 
on striking the stop pin A and the turret 
and turret slide stand at rest. The tur- 
ret slide is also provided with an inde- 
pendent end stop. Immediately on the 
forward motion of the turret slide, the 
tumbler F is toppled over, releasing the 
lock-pin lever E so that the spring H 
seats the locking pin D into the bushing 
G, all of which takes place without shock 
or jar to the indexing mechanism. 








Adjustable Flask-Stripping 
Molding Machine 








A new molding machine adjustable to 
different sizes of flasks has been brought 
out by the Osborn Manufacturing Com- 














MACHINE FOR PISTON 


RINGS 


DUPLEX MILLING 


clamping device which clamps and un- 
clamps the rings instantly. It is equipped 
with a countershaft, two high-speed steel 
milling cutters and the necessary 
wrenches. 

The spindles are adjustable so that the 
lap in the ring can be cut any desired 
width. The heads have micrometer ad- 
justment up and down and any width of 
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ring up to 34-inch can be cut with the 
same mills. The machine will cut and 
joint four-inch rings 5/16 inch wide at 
the rate of 400 per hour. 

The air chuck operates under a pres- 
sure of from 60 to 80 pounds. 

This machine is built by the Ackley & 
Abbey Machine Company, Battle Creek, 
Mich. 








An Arbor Press 








The halftone shows one of a line of 
arbor presses recently put on the market 
by the Cleveland Machine Specialty Com- 
pany, Cleveland, Ohio. It can be mounted 
on a lathe, bench or pedestal. 

















AN ARBOR PREssS 


The capacity of the machine is 1%- 
inch arbors to the center of a 12-inch 
circle and 12 inches high. It will exert a 
pressure of three tons. The net weight 
is 108 pounds. 








Horizontal Drilling and Bor- 
ing Machine 








In this machine no overhead support 
or pit under floor is necessary. The 
machine may be operated by belt instead 
of motor, if desired, a pulley being sub- 
stituted for the motor. The drive is by 
a constant speed 3-horsepower motor, 
geared direct to vertical shaft, passing 
through gear casing. This part of car- 
riage contains all of the speed and feed 
change gears, spindle and all other op- 
erating mechanism. The two columns 
upon which carriage travels are 7 
inches in diameter with cored centers 
and of such length as required. Col- 
umns are 8'% feet high, giving approxi- 
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mately 5-foot vertical carriage travel. 
These columns are held in position by 
top and bottom plates, latter being bolted 
to I-beams imbedded in flooring and ex- 
tended to support the two rails on which 
work table travels. Counterweight is 
provided for the carriage at the back, 
guided by two pipes that are also re- 
tained in top and bottom plates, making 
machine practically self-contained. 

Spindle rotation is reversible for tap- 
ping and for counterboring from the back 
by means of a slight movement of lever 
extending toward the table and just 
above the spindle. 

Eight changes of spindle speed vary- 
ing from 10 to 200 revolutions per min- 
ute through the operation of short levers 
on front of gear case and the back gear 
lever can be obtainable. Four speed 
changes for each spindle are made by 
direct change gears. Traverse of spindle 
in either direction and locking and un- 
locking of the worm-geared feed is by 
means of the one large handwheel which 
is part of the automatic device common 
to all types of horizontal drilling and 
boring machines made by this company 
and is a simple, yet positive control 
for the 24 inches of spindle movement. 

The diameter of the spindle of this 
machine is 27/16 inches, the over-all 
length 8 feet, with the bearings dis- 
tributed 5 feet apart, thus assuring a 
true alinement when spindle is at ex- 
treme travel. It has a No. 5 Morse 
taper. 

The work table is 8 feet long, 4 feet 
wide, 3 feet 7 inches gage and stands 
15 inches high. It is fitted with im- 
proved roller bearings, large diameter 
axles and chilled wheels. A clamping 














HcCRIZONTAL FLOOR DRILLING MACHINE 


brake on one axle provides for locking 
the table in position, when desired. 
With a carriage travel approximately 
5 feet as above mentioned, and the 8-foot 
table, a surface area of 40 square feet 
carn be covered. For boring with long 
bars, adjustable outboard bearings 
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clamped to the table and lined to the 
work and to the spindle are used on this 
machine. 

The machine weighs 5681 pounds, the 
counterweight 2450 pounds and the table 
4710, making a total of 12,841 pounds. 
The builders are the Pawling & Harnisch- 
feger Company, Milwaukee, W is. 








A Vertical Drilling and 
Milling Machine 








The halftone shows a large size of 
vertical drilling and milling machine 
which has recently been brought out by 

















VERTICAL DRILLING AND MILLING Ma- 
CHINE 


the W. B. Knight Machinery Company, 
St. Louis, Mo. 

The knee of the machine is so arranged 
that the table can be tilted at any angle 
so that drilling, boring and milling op- 
erations at various angles can be per- 
formed on a piece of wood at one set- 
ting. The vertical movement of the 
spindle in the spindle head is 4'% inches. 
The vertical adjustment of the spindle 
head is 12 inches and when at its ex- 
treme hight the end of the spindle is 18 
inches from the table. The table is 34x 
8 inches over all, and has an auto- 
matic feed of 20 inches in either direc- 
tion. The cross feed is also automatic 8 
inches in either direction. There are 10 
feed changes from 0.008 to 0.076 inch 
per turn of the spindle. The vise swivels 
and has a graduated base. Floor space 
necessary, 60x68 inches; weight, about 
2000 pounds. 
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A Sensitve Drill Press 








The haiftone shows a 
drill press built by the Rockford Lathe 
and Drill Company, Rockford, III. 




















SENSITIVE DRILL PREss 


The upper table swings at an angle 
for angular drilling or can be swung out 
of the way to permit the lower table to 


be used. 





i4-inch sensitive 





Wire Forming, Ferruling and 
Stamping Machine 








A new product of the Baird Machine 
Company, Oakville, Conn., is a combina- 
tion machine that forms, stamps, and 
ferrules small wire articles, thus combin- 


ing their wire-forming and stamping ma- 
chine and their wire-forming and ferrul- 
ing machine, both of which were recently 


illustrated in these columns. 

In operation the machine automatically 
draws wire from the coil, straightening, 
feeding, cutting-off, forming and stamp- 
ing it into small articles. Likewise sheet- 
netal is taken from the reel and in ad- 
dition is ferruled. Several sizes of the 
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machine are built to cover a wide range 
of work, the completed articles being 
turned out at approximately 60 to 80 per 
minute, according to size and shape. 








Maple Syrup as a Lubricant 


By Cuas. A. HAEUSSLER 








It wouldn’t have happened if his name 
had been an unusual one; but his name 
is Brown and he lives in a small town 
in Michigan. What did happen is told by 
a motor-boat builder of Detroit. 

Brown owns a motor boat that he pur- 
chased from Charley Arnold, a friend of 
his who was an agent for that company. 
The boat had been running fine for sev- 
eral months during the summer and 
Brown had written several times to say 
how delighted he was with his new boat. 
But one day there came a change, in the 
form of a letter that detailed all the ills 
to which a motor boat is heir and wind- 
ing up with a request for immediate in- 
formation as to what to do to make the 
motor perform as of yore. Arnold diag- 
nosed the case as well as he could and 
sent him a bunch of “absent treatment” 
by return mail. But it was of nouse. A 
telegram stated all the expedients sug- 


gested had been tried, but the motor 
would not “mote.” Arnold wired for 
more symptoms. In reply he received 


information that the engine, after much 
cranking, would start, run a few seconds, 
smoke, spit and emit a terrible stench. 
“Seems as if it is running hot” ended the 
telegram. Arnold suggested examining 
the pump, commutator, carbureter, coil 
and everything else he could think of and 
concluded by advising to “Put plenty of 
oil in the engine.” Brown replied “‘Noth- 
ing doing.” Then Arnold got him on the 
telephone. 


“What kind of cylinder oil are you 
using?” “Same as you sent me last 
wee’ replied Brown, hotly. “That’s 
good cylinder oil,” said Arnold; “but 


I cannot understand the engine heating.” 
“Put in some more oil.” “Got the case 
half full now,” yelled back Brown. “Well, 
put replied Arnold, as he 
slammed the receiver back on the hook. 

In half an hour a telegram told Arnold 
he could send an expert to make the boat 
run, or take it back. It was in the mid- 
dle of the selling season and motor boats 


in some more,” 


were going out at the rate of a dozen a 
that every competent man was 
required to tune up the new ones. But 
there was no way out of it; a man must 


day, so 


be sent immediately. 


“Half a day to go; half an hour to 
make the engine run and another half 
day to return,” growled Arnold. “Wish 


that fellow could think of one symptom 
he didn’t teil me, so I could tell him what 
ails his boat.” 

Man was absent three days. When he 
returned he met the infuriated manager, 


March 10, 1910. 
who asked: ‘“‘What on earth kept you so 
long; what have you been doing?” 


“Took his engine all apart; cleaned it and 
put it back in.” “Why; what was wrong 
with it ?” 

“This,” said the man, setting a can of 
light brown liquid before his chief. 

“That looks like good cylinder oil,” 
said Arnold. 

“Looks like it; yes, that’s the trouble. 
It’s maple syrup!” 

Strange as it may seem, there are two 
Browns in this Michigan town. A friend 
had shipped a can of maple syrup to 
one, on the same day and by the same 
express conmpany that was carrying the 
can of cylinder oil from Arnold to the 
owner of the new motor boat. Cans got 
mixed en route. When the expert took 
the motor apart, he found the cylinder 
full of maple syrup, the bearings full of 
syrup and the muffler choked with the 
half-burned wax. 

Arnold is now wondering how the other 
Brown relishes cylinder oil on his pan- 


cakes. 








Samuel M. Bronson 








Samuel M. Bronson, general manager 
and treasurer of the National Machine 
Company, Hartford, Conn., died Febru- 
ary 28. 

Mr. Bronson was born in 1832, and 
since a young man had been actively en- 
gaged in business pursuits in his native 
tewn. In 1891 Mr. Bronson, with Charles 
E. Billings and others, organized the Na- 
tional Machine Company, with which he 














had been actively connected until his 
death. 
What a Carat Is 
The word carat or karat means the 


twenty-fourth part of an ounce troy and 
is equivalent to 150.5 troy grains. Thus 
pure gold is called 24-carat gold because 
twenty-four twenty-fourths of it are gold. 


An alloy of gold containing 2/24 of sil- 
ver, copper or other metal would be 
termed 22-carat gold because 22/24 of 


the whole are gold. With 6 or 10 twenty- 
fourths of silver, copper, etc., the alloy 
is known as 18- and 14-carat gold respec- 
The standard for wedding rings 
is 22-carat. Diamonds are usually set 
in 18-carat gold and 14-carat gold is 
used for chains, etc. 

The carat as a unit of weight is used 
to weigh precious stones and is divided 
into four grains called diamond grains, 
each equal to 3 troy grains. 151.5 
English carats equal one ounce troy. 
Diamonds, emeralds, rubies, sapphires, 
etc., are sold by the carat. The sub- 
divisions are 4ths, 8ths, etc. Pearls are 
not sold by the carat but by the diamond 
grain. The inferior gems such as the 
garnet are sold by the troy ounce. 


tively. 
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Ball Turning Device for Libby Turret Lathe 








The halftone, Fig. 1, illustrates a ball- 
turning device made specially by the In- 
ternational Machine Tool Company, In- 
dianapolis, Ind., to go on the Libby tur- 
ret lathe, in place of the regular cross 
slide and tool post; no other change be- 
ing necessary in applying this attachment 
to the machine. It is driven by power, 
through the same train of gearing that 
actuates the cross-feed screw when the 
cross slide and tool post are used and 
the drive from these gears is transmitted 
through a worm to a large worm gear. 
The worm shaft has a slip gear that can 
be slid out of mesh with the gear train, 
so that the tools cah be operated by hand, 
if power feed is not desired. 

The device is made fer turning balls 
from 2 to 12 inches in diameter. It con- 
sists of a base which fits on the regular 
carriage and rests upon and is gibbed to 
the rear way of the bed. Stops are pro- 
vided so that the center of the 
head will line up with the center of the 
spindle. 

The tool post is arranged to carry three 
tools, two roughing and one finishing. 
As the balls which the de- 
signed for machining are turned for only 
about 45 degrees on each side of the cen- 
ter, the roughing tools are set so that 
each tool covers half the distance to be 
turned. 

The tool post is of the turret type and 
can be locked in two positions, one for 
roughing and one for finishing. The fin- 
ishing tool makes the whole sweep neces- 
sary to finish the ball and about 
1/64 inch ahead of the roughing tools, so 
that when the tool post is turned around 
from the roughing to the finishing posi- 
tion, just the right amount of stock to be 
removed and the right diameter are ob- 
tained by means of the one stop. 


swivel 


device was 


is set 

















Fic. 1. BALL-TURNING 


ATTACHMENT 


FOR LIBBY TURRET LATHI 






































Fic. 2. SPHERICAL 


Fig. 2 illustrates a pair of turret tools 
with inserted cutters used for finishing 
spherical seats and for facing the end of 


the work. The cutter heads are fitted 


SEAT-FORMING 


TooLs FoR Lippy TURRET LATHI 


with inserted blades and the outer ends 
of the bars are provided with pilots which 
are supported in the head spindle to hold 


the bar rigid under the action of the cut. 








Rubbing Off Cast Iron—Suiting the Market 


By John R.Godfrey 








When it comes to simplicity, everyone 
admits that'the two-cycle, air-cooled engine 
has everything else beaten to a frazzle, 
and there has been some progress made 
along that line. But every gas engine 
man is full of “buts” when you talk to 
him along that line—and perhaps not 
without reason. 

The air-cooled, four-cycle engine has 
not been without its troubles, although 
many are running very successfully, but 

the two-cycle engine has twice as many 
explosions, burns twice as much gas and 
must develop an increased proportion of 
heat. And the getting rid of this in- 
creased heat is what the builders seem to 
be up against. 

One experimenter claims 


that when 


cast iron is kept at a high heat there is a 
tendency to disintegrate, that the par- 
ticles lose their cohesion, and the action 
of the rings in the cylinder actually rubs 
off particles of the metal. This discour- 
ages the formation of the _ mirror-like 
gloss which is so desirable in any engine 
cylinder and shortens the life of the en- 
gine by producing undue wear and allow- 
ing leakage past the rings much sooner 
than would otherwise be the case. 

But it is a nervy, or it might be almost 
a foolish man, who predicts 
that it can’t be done. For, the first thing 
we know, some fellow who isn’t half as 
bright as we are in any way, has a dis- 
concerting way of coming along and do- 
ing it right before our eyes. And the chap 


safe to say, 


who does it in this case will win more or 
the cash often 
someone else. But it’s worth while think- 
ing over just the same for the mere doing 
of a good thing is worth while in itself 


less glory too goes to 


SUITING THE MARKET 


I had an interesting chat with an auto- 
mobile builder the other day and some of 
equally the 
He was one of the pion- 


his experiences fit well in 
machine trade. 
eers and I can’t do better than to quote 
words as near as I can remember 
them. 

“I was in the game early and I bucked 
popular opinion by putting out cars which 
were different from the others but sim- 


pler, and I believe, better in many 


his 


ways. 
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I thought a simple car would please the 
multitude, one that they could take care 
of and as easily as driving a 
horse. 

“I knew the average man had no use 
for a heavy, high-powered car, that a 
good 20-horse motor would carry him 
as fast as he ought to travel and take 


operate 


him over any hill plenty fast enough. 
But I guessed wrong as to what he 
wanted. 


“Talk about styles in women’s clothes 
and the sane and sensible men who are 
not swayed by styles or fashions. For- 
get it. What the average man wants is a 
car just as fast and as heavy as his neigh- 
Whether it is simple or compli- 
he wants to be 


bor’s. 
cated doesn’t cut any ice 
in style just as the women do. 


“I’m through with the pioneer act. 
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When the demand comes for light and 
simple cars as it will before many 
years, I'll be ready for it. But as long 
as they want road locomotives they can 
have them. If they want them with 
six wheels they’ll get them. 

“‘Here’s a 60-horsepower car, built new 
this year and the best seller of the 
whole line. It’s twice as much power as 
is safe in the hands of the average driver 
and I feel like a malefactor to turn out 
such a juggernaut for general use. But 
I’ve got to get back the money I lost 
bucking the fashions and I’ll be only too 
glad to build a really sensible family 
automobile when they get ready for 
a.” 

There are machine-tool builders along 
certain lines who can sympathize with 
this builder of automobiles. 
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Taft-Peirce Evening Educa- 
tional Classes 








The Taft-Peirce Manufacturing Com- 
pany, of Woonsocket, R. I., has recently 
organized a series of evening educational 
classes for the young men and boys in its 
employment, and has secured the services 
of two experienced teachers, one for 
algebra and arithmetic, the other for me- 
chanical drawing and shop practice. Be- 
tween thirty and forty boys are enrolled, 
and the average attendance per month is 
between ninety and one hundred. 

This company is also considering the 
proposition of establishing a restaurant 
near its factory, where it is expected that 
table capacity for at least 120 men will 
be provided. 








Peculiar Oxygen Tank Explosion 


Editorial Correspondence 








On Tuesday, February 22, in the auto- 
mobile repair shop of Alton, Laine & Co., 


New York City, a disastrous explo- 
sion of the oxygen tank and generator 
of an oxyacetylene welding outfit, re- 


suited in the literal blowing to pieces of 
one man, the injury of another, 
and the wrecking of a portion of a build- 
to say, however, the acety- 


severe 


ing. Strange 
lene seems to have played no part what- 
ever in the explosion. 

The welding apparatus which exploded 
urnished by the Beltzer, Delcampe 
3ridgeport, Conn., and is 
Acetylene is 
generated in the action of 


water on calcium carbide and flames from 


was 
Company, of 
of the self-generating type. 
one tank by 


his are used to heat two small steel cyl- 


indrical retorts, in which oxygen is gen- 
erated. his oxygen is led from the re- 
terts to a steel storage tank about 14 
inches diameter by 6 feet high. The con- 


nections are with wrought-iron pipe about 
inch diameter J large 


and oxygen 
tank was provided with two safety valves, 


the 


said to be set at about 300 pounds and a 
pressure gage reading to the same figure. 
The side seam is lap riveted. 

The oxygen-generating retorts are of 
seamless steel tube about 4 inches diam- 
eter by about 14 inches long, closed at 


one end by a hemispherical head, integral 


with the shell and at the other end by a 
cover flange, bolted to a flange screwed 
onto the end of the tube. 

In the explosion the flanges of one re- 
tort were forced fr the end of the tub- 
ng and, strange to say, with scarcely any 
destructive effect upon the threads. The 
head s s to have slid right off. How- 
ever, at the base of the threads cut on 
the tube, a tear occurred in the meta! 
about 2'. inches long and opened about 

inch. This seems to indicate that the 
threaded portion started to tear away 
from the body of the tube before the 


flanges slipped the threads and flew off. 
The other retort was practically unin- 
jured. 

Far exceeding the effect upon the one 
generating retort, the explosion of the 
oxygen-storage tank was completely de- 


structive. The side of the tank tore 
open, not at the seam, but in the solid 
metal, from end to end and the sheet, 
which is almost 3/16 inch thick, was bent 
completely back, literally turning the 
tank wrongside out. By a jagged diag- 
onal tear, one-half of the sheet was 
twisted so as to be reversed end for 


end, and in one place a jagged hole inthe 
metal where, in its pas- 
sage through the roof of the building, it 
was pierced by something hard and 
sharp. This separate 
from any of the other tears, so in no way 
start of the 


seems to show 


hole is entirely 


can it be considered as the 
rupture. If it had been the start, the 
rupture would have continued from this 


hole. It 
ready stated, the tear in the sheet was 
not at the riveted seam, nor yet right along 
the edge of the lap. It was an inch back 
of the lap. One large was torn 
completely out of the sheet, embracing 
half the diameter for a vertical 
hight of about two feet. 

As is usual in the case of a destructive 
explosion, there was little evidence upon 
theory of the cause. 
Two possible however, are ap- 
parently disproved at once. These are: 
First, lack of strength or presence of a 


is rather peculiar that, as al- 


piece 


about 


which to base a 


causes, 


defect in the material; secondly, a 
gradually increased pressure due to care- 
less operation. As to lack of strength 


or presence of a defect, if this had been 
the cause of of the oxygen 
storage tank, what should make the gen- 
erator blow its head off at the same in- 
stant’ They could not have been so 
exactly alike in strength or weakness 


explosion 


that they would both give way together, 
and it should be remembered that one 
generator-retort shell was torn in the 
metal, as well as the giving away of the 
threads. 

As to the second possibility, gradual 
increase of pressure due to carelessness, 
this also hardly could have resulted in 
the rupture of both tank and generator 
retort at the same instant. In this case, 
one the weaker, must certainly 
have exploded first; for, as they were 
connected together by the pipe, the pres- 


vessel, 


sure would have been equal in both. 
Furthermore, bursting of the first one 


would have relieved the pressure in the 
second, so that it could not have ex- 
ploded. 

With the elimination of these two pos- 
sible causes, there remains the possibil- 
ity of very suddenly increased pressure 
from some combustion inside the appar. 
atus. From the fact that the main tank 
was so completely destroyed, being liter- 
ally torn asunder and ripped and twisted 
out of all semblance to a tank, while the 
generating retort was so comparatively 
little damaged, it would at first appear 
that the explosion took place in the stor- 
age tank. The instantaneous increase 
in pressure which may have occurred in 
this tank first, could have had full oppor- 
tunity to destroy this tank, while the 
comparatively small diameter of the con- 
necting pipe choked back the pressure 
sufficiently to produce only the compara- 
tively slight damage to the generator, be- 


fore the pressure was relieved by the 
explosion. 

However, it may be contended that, 
being larger and of thinner material, 


relative to its diameter, than the gener- 
ators, the resulting destruction to the 
tank was greater. This is perfectly pos- 
sible and so it is also possible that the 
explosion came from the chemicals used 
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to generate the oxygen in one of the re- 
torts. 

The fact that one generator was ap- 
parently uninjured seems to bear out this 
theory, because if the explosion starting 
in the other generator, the pressure 
reached only the main tank with power 
enough to burst it and the small-diameter 
pipe connecting the second generator with 
the tank, together with the relatively 
greater strength of the generator retorts 
saved the second one entirely. The very 
bursting of the main tank, relieving the 
pressure instantly, would protect the sec- 
ond generator. 

What could have caused the chemicals 
to explode it would be difficult to say, 
unless it was some entirely foreign im- 
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purity, and if the origin is assumed to 
have been in the storage tank, there 
seems to be absolutely nothing to have 
caused the explosion. The storage tank 
was simply a _ steel shell, cylindrical 
reservoir to hold the oxygen generated. 
Pure oxygen is nonexplosive. It is the 
active agent of the atmosphere and 
naturally will not burn in air. Oil, 
or other carboniferous substance, how- 
ever, once ignited will burn violently in 
oxygen, producing a high temperature, 
and pressure if in a confined space. 

It is possible therefore, that some 
such foreign substance was inside the 
oxygen apparatus and this, acted upon 
by the heat to generate the oxygen, 
caused ignition and explosion. 
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There is no connection at all between 
the acetylene generator and oxygen tanks, 
so it seems impossible that there could 
have been any mixture of the two gases 
inside the apparatus. As a matter of 
fact the acetylene flame is said to have 
been extinguished by the explosion, the 
acetylene generator being unharmed. 
This fact and also that the building at 
once took fire, would seem to indicate 
that the explosion itself produced a 
flame. 

In this particular make of apparatus 
the usual working pressure of the oxy- 
gen was about 150 pounds per square 
inch, and it is supposed to have been 
working at this pressure up to the-time 
the explosion occurred. 














[Increasing Shop Capacities 
Where More Tools will be needed 
































The Mais Motor Truck Company is to build 
a plant in Veru, Ind, 


John <A. East is erecting a foundry at 
Saskatoon, Sask., Canada. 

The Minnesota Stove Works, Shakopee, 
Minn., will build an addition. 

The Moose Jaw (Sask.) Machine Works ex 
pect to build a plant this summer. 

The St. Louis (Mo.) Electric and Heating 
Company will erect a new factory. 

The Lincoln Grain Company will build a 
large grain elevator at Omaha, Neb 

The Toronto (Ont.) Show Case Company 
will erect a new factory to cost $52,000 

The H. L. Bennett Box Company, Seattle, 
Wash., will erect a two-story addition. 

The Sligo Iren and Steel Company, Con 
nellsville, Penn., will increase its output. 

The Western Stove Works, Peoria, Ill, re- 
cently destroyed by fire, is to be rebuilt. 

The Hendey Machine Company, Torrington, 
Conn., will build an addition to its plant 

The H. B. Drake Woodworking Company, 
Bayonne, N. J., is to erect a new factory 

The Harrison Machine Works, Belleville, 
Ill., is erecting an addition to its foundry 

The Cyclone Drill Company, Orrville, Ohio, 
is preparing plans for extensions to its plant. 

The Never Break Range Company, Belle- 
ville, Ill., is erecting an addition to its plant. 

The United Cork Company, Hoboken, N. J., 
will erect a pew factory at Kingsland, N. J. 

The Kirkham Motor Manufacturing Com- 
pany, Bath, N. Y., is enlarging its factory. 

The Krey Packing Company, St. Louis. Mo., 
will erect a new engine room to cost $10,000, 

Plans are being prepared for a new plant 
for the Continental Bolt Company, Chicago, 
Ill. 

The Sikes Chair Company, Buffalo, N. Y.. 
is having plans prepared for a six-story fac- 
tory. 

The Bacon Garage Company, Hackensack 
N. J., will erect an addition to its repair 
shop 

The IT). Connelly Boiler Company, Cleve 
land, Ohio., will erect a new plant in Co!lin 
wood 

The Kappler-Fox Foundry Company, Phila- 
delphia, Penn., will erect a four-story ad 
dition 


The Deming Company, Salem, Ohio, pump 








Authentic news is solicited for 
this department. Real opportun- 
ities for the sale of machinery of 
any kind. 




















manufacturers, will erect a four-story ad- 
dition. 

The hosiery mill of the Vaughn Knitting 
Company, Pottstown, VPenn., was destroyed 
by fire. 

The Wyoming Coal Company, Rock Springs, 
Wyo., will install a coal-washing plant for 
nut coal. 

The Hudson County Consumers’ Brewing 
Company, West Hoboken, N, J., will build an 
addition. 

The Louisville, Henderson & St. Louis Rail 
road will build a new roundhouse at Clover 
port, Ky 

The Clarence G. Garrigus Machine Com- 
pany, Bristol, Conn., will erect an addition to 
its plant. 

It is said the Valk Pump Manufacturing 
Company, of Topeka, Kan., will soon enlarge 
its plant. 

The Indian Refining Company, 115 Broad 
way, New York, will erect a plant in New- 
ark, N J 

The American Asbestos Company, Norris 
town, Penn., will erect a new engine and 


boiler room 


The Manchester Biscuit Company, of Sioux 
Falls, §S l>., will erect a ranch plant in 
Fargo, N. D. 

Crouch & Beahan, Rochest: N. ¥.. will 
build a $10,000 addition to their sash and 


docr factory 

Machine shop for the Public Belt, New Or 
leans, La., is to be erected at St. Louis and 
Clay streets 

The Denver (Colo.) Rock Drill and Ma 
chine Company wi erect a new plant to 
cost SOO LOO 

The Sims-Jeffries Company, Columbus, Ohio, 
is preparing to rebuild its candy factory re 
cently burned, 

The plant of the Burlington (Iowa) Gas 
Light Company was wrecked by an explosion 
Will be rebuilt 


I Virginian Railway has purchased 
ground in Roanoke, Va., on which repair shops 
will be ered ted. 

The Vulcan Steam Shovel Company, To 
ledo, Ohio. is negotiating for a location in 


Kvansville Ind 

The Great Northern Railway will spend 
$500,000 on the enlargement of its shops at 
Ifillyard, Wash 

The Lamon Carriage Manufacturing Com 


pany, Greenville, Tenn., will establish a plant 
n Bristol, Tenn 

rhe U. S. Steel Corporation is planning the 
erection of a cement plant at Buffington, Ind., 
to cost SL 500.000 

New machinery is to be installed in the 
Natchez (Miss.) Cotton Mill to replace the 


present machinery 

The Saunders & Westrand Grain Company 
Omaha, Ne planning the erection of a 
ew grain elevator 

The flour mill of the Arkadelphia (Ar\ 
Milling Company, destroyed by fire sometime 
g is ft e rebuilt 

The plant f the New Milford ( 
Foundry nd Machine Company was rned 
l_oxs 1 t $20,000 
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Fi | les 1 the er idery plant 
f Max ll I » Hill, N. J.. doing n 
sid ! } ge t machinery 

I A. Ring ‘ ay, 21 & vy street 
New Y¥ } trotv] s w erect rh new 
factory 1 West Hobok N. J 

The plant of the New Milford (Conn.) 
F dry d Machine Company was burned, 

sing as P about £20,000 
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some 


AMERICAN MACHINIST 


Company, In 
to pur 


Manufacturing 
enn., expect 


rhe Gowland 


ccrporated, Vhillipsburg, 


chase about 18 motors, '% to 10 horsepower, 
before April 1 

The plant of the Forsythe Steel Tie Com 
pany, Verona, Venn., will be moved to Youngs 
town, Ohio, where a new and larger plant 
will be erected 

The Novelty Candy and Chocolate Com 
pany, Jersey City, N. J will build an addi 
tion to its plant, also increase the capacity of 


Ihe John \ Roebling Sons’ Company, 
frenton, N. J., manufacturing wire rope, ete., 
has taken out permit for the erection of a 


$40,000 addition 


hav 
on 


rhe 1 


ing plans 


Woodworking 
six-st 


Company is 
factory 
Ilunts Point, 


nion 
drawn for a ory 
Seneca avenue, 


New Y 


Bronx ork 
rhe Aluminum Casting Company has filed 
plans the first of a number of buildings to 


roperty Elmwood 


ivenue, Buffale N. ¥ 


purchased on 


rhe Southwestern Tron Works, of Gains 
ville Pex wi locate on Delmar Itleights, 
Oklahoma Clty where a new plant to cost 
STi en \ erected 
The MelIntosh & Vick Aut Company will 
iild a ga ve at Saskat Sask... Can Ma 
hine t s iding lathe, drill press, forge, 
nz tfit wil be installed 
It ported that the Kissel Car Company, 
Ilartford, Wis will remove to Waterloo 
soon The mpany manufactures automo 
es, a trucks and farm implements 


fhe National Roll and Foundry Company 
l’itts Penn., will imstall a 50-ton open 
hearth furnace at its plant in Avonmore, so 
that it can produce its own steel castings 
The mac ne shop of the Bakersfield Iron 
Works ; 0 City, Cal.. was destroyed by 
‘ New « vated iron building will be 
rerected and equipped with modern macfinery. 
\r neement has been made that the Lake 
s e & Michigan Southern Railroad will 
. t at on he erection of locomotive and 
s tk ! t, Ind » Cost SS.000 000, 
l S hern Vacific Railroad Company 
is enced the erection of a building at 
Alameda Point, Cal... where the repair work 
s n electric system is to be done, 
Fallansbee Bros rin Company, Steuben 
vill ()] in to erect two additional sheet 
n s, together with heating and annealing 
furnaces New power plant will alse " 
‘ ted 
I ( Leaf Railroad has appropriated 
SLM oT ld ms and improvements to 
s shops Frank t, Ind New roundhouse, 
new ma ne shop and coach shop will be 
ected 
mr \ ! Iron Works New britain. 
Con \ ! inether addition to its plant. 
| Ipany s making preparations for ov 
ney 1 new foundry now nearly com 
ed 
Gade Bros. Manufacturing Company, lowa 
Falls, lowa will rebuild at once, machine 
s! re tly destroyed by fire Machine 
t for the manufacture of gasolene engines 
" e needed 
I lest ed part of the plant of the 
Voelkner & Ila Manufacturing Company, 
[et t \I [oss out S§O0000 The 
ifactures cabinet hardware, mat 
‘ - | 4 supplies 
rt Ist! n Canal Commission, Washing 
I). 4 i eceive bids up to 10°30 a.m 
Al * furnishing electrical material for 
t pe d ending June 30, 1911, ineluding 
transf ers, fixtures, fittings, carbons, cable 
v insulating material, ete as per Cir- 
N 7 


March 10, 1910. 


The Leece-Neville Company, Cleveland, Ohio, 
recently incorporated with $10,000 capital, ex 








pects to equip a plant shortly for the manu 
facture of clectrical accessories for automo 
biles. B. M. Leece and A. E. Leece, of the 
Electrical Manufacturing Company, 1363 West 


Second street, are among the incorporators 

The Rockwood Sprinkler Company, Chi 
cago, Ill, has put its new works into opera 
tion This is equipped with the latest ma 
chinery used in the manufacture of its fire 


protection contem 


plates 


apparatus. The 
making additions 
permits, of machine shop, foundry 


company 
weather 


as soon as 


consisting 


and storage building. 

The Navy Department, Bureau of Supplies 
and Accounts, Washington, D. C., will open 
the following bids: March 15—Crucibles 


(schedule el), rolled bronze, sheet 


VSO), 


copper 


(schedule bar steel, galvanized sheet 


steel, carbon-tool steel B and C (schedule 
2298), machinery steel (schedule 2301), iron 
pipe fittings (schedule 2295), seamless cop 
per tubing (schedule 2300), valves (schedule 
ZA01). 

The Navy Department, Bureau of Supplies 
and Accounts, Washington, D. C., will open 
bids, March 15, fer grinder (schedule 2296), 
pelishing and buffing lathes (schedule 2287) 
crushing roll, screen (schedule 2296): March 
2—Steel bolts and nuts (schedule 2292) 
files, steel rivets, screw wrenches (schedule 
2201), seamless drawn brass and copper pip» 


(schedule 2 





lead 


(schedule 


2291), 


(schedule 


POg?) 


pipe 


Steam steel 


pipe 
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Lake Gas System Company, St. Joseph 
Manufacture producing acety 


appliances for 


lene and other gas Capital, $20,000 

Smith & Wallace, Woburn, Mass Manu 
facture and sale of engines of all kinds 
Capital, $250,000 J. E. Wallace, president 

G. W. Dyer Company, Providence, R. 1 
Manufacture. jewelry. Capital, $20,000. — In 
corporators, G. W. Dyer, N. L. Dyer, C. H. ¢ 
Carte! 

Burkhart Automatic Shoe Polishing Ma 
chine Company, Buffalo, N.Y. Capita 
$2,500,000, Directors, C. E. Burkhart, A. J 


Wright, A. B. 
Hall Development Company, New York 
Manufacture engines, motor vehicles, etc. Cap 
ital, $100,000. Incorporators, H. A. Van Liew, 
Hi. I. Hall, B. UL. Howell. 
Holdfirm Hair Vin 
Manufacture machinery, 


Wright. 


Company, New York 
tools, hair pins, et 
Incorporators, W. Koehlet 
Kaplan. 


{ apital, S100 .000 
=. eo 

Matador Tire and Vulcanizing Company, 
Ill. Automobile and garage business. 
S60,000 Smith, 


G;ussenrode, <A. 


Chicago, 
Capital, Incorporators, L. G. 
J. R. Findlater, C. C. Griswold. 

Newark, N. J 
Cap 


Vibrator 
Manufacture 


Golden Company, 


models, tools, specialties. 


ital, $250,000, Incorporators, W. S. Scam 
mell, H. Hl. Poole, Jas. McEwan. 

Perry Steel Company, Buffalo, N. Y. Manu 
facture iron and _= steel and products from 
same Capital, $100,000. Incorporators, 
G. W. Perry, W. J. Work, H. Forreste 

Newark Motor Car Company, Newark, N. J 
Manufacture and deal in automobiles, moto! 
eycles, et Capital, $50,000, Incorporators, 
J. M. Schwerin, Fred Dudley, A. A. Russell 

The Beverly-Rancocas Brick and Tile Com 
pany, Trenten, N. J. Manufacture brick, clay, 


tile, ete S125.000 


George E 


Capital, 
La Barre, P. E. 


Incorporators 
Wurfflein, J. R. PD 
Bower 

Black Motor 
Manufacture 
etc Capital, 


New 
auto 


York 


vehicles 


Car Company, 


and sell engines, 


$25,000 Incorporators, ¢ (" 








March 10, 1910. 


Darnall, Chicago, Ill.; O. F. Rost, E. R. Rost, 
Mt. Vernon, N. \¥ 


Mvyers-Wolf Manufacturing Company, New- 


ark, N. J. Manufacture pencil sharpeners, 
mechanical fans, ete Capital, $30,000 In- 
corporators, C. L. Williams, E. L. Quacken 


bush, Geo. W. 

Multiple Ergineering Company, New York. 
Manufacture and repair electric motors, dy 
namos, ete. Capital, $100,000 Incorpor 
ators, C. Marcell, A. ID. Thorburn, New York ; 
Ek. FE. Askew, West Lloboken, N. J 


BUSINESS ITEMS (43) 


Prentiss Vise Company will move about 


Derry. 














April 15 from its present address, 44 Barclay 
street, to 106-110 Lafayette street, corner 
Walker street, New York City 

The Buffalo Foundry and Machine Com- 
pany, Buffalo, N. Y., is considerably enlarging 
its plant. A new steel and concrete machine 
shop is to be constructed, approximating 
$200,000 in cost, and the company is abeut 
to take up several other lines of manufacture 
in addition to those it is already in. 


(a ‘S} 
SSF TRADE CATALOGS SS) 


Gisholt Machine Company. Madison, Wis 
Catalog of turret lathes. Illustrated, 64 pages 














Sx10) inches, paper 
The Blaisdell Machinery Company, Brad 
ford, Penn. ‘atalog describing automatic sew 
age ejecto Illustrated, 6x? inches, pape! 
W. S. Rockwell Company, 50 Church street 
New York Catalog No 


und gas-burning appliances 


describing fuel oil 

Illustrated, 54 
pages, 6x9 inches, pape 

Watson-Stillman Company, 50 Church street, 
New York. Catalog No. 7S, describing hy- 
draulic valves and fittings Illustrated, 120 
pages, 6x? inches, papel! 

National Brake and Electric Company, Mil 
waukee, Wis Bulletin No. 387, 
type “SVS” motor-driven air compressors. I] 


describing 


lustrated, 36 pages, 6x inches, paper 
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Southern Supply aud Machinery Dealers 
Association and American Supply and Ma 
chinery Manufacturers’ Association, joint con 
vention, Jacksonville, Fta., April 5, 6 and 7, 
1910, Hotel Seminole. F. ID. Mitchell, secre 
tary, 309 Broadway, New York City. 

National Metal Trades Association, annual 
ecnvention, Hotel Astor, New York City, 
April 13-14, 1910 Robert Wuest, Commis 
sioner, New England building, Cleveland, Ohio 





International Railway General Foremen's 
Association, annual convention, May 3-7, 
Grand hotel, Cincinnati, Ohio. L. H. Bryan, 
secretary, ‘Pwo Harbors, Minn. 

American Society of Mechanical Engineers, 
spring meetings, Atlantic City, N. J.. May 
$1-June 3. Calvin W. Rice. secretary, 29 
West Thirty-ninth street, New York City. 

American Foundrymen’s§ Association and 
American Brass Founders Association: joint 
convention, June 7-8-9, Detroit, Mich.: head 
quarters, Hotel Pontchartrain Richard Mol 
denke, secretary, Watchung, N. J 

Nationg! Gas and Gasolene Engine Trades 
Association Semi-annual convention, Cin 
cinnati, Ohio, June 13-16, 1910; headquarters, 
Hotel Sinton Albert Stritmatter, secretary, 
Cincinnati, Ohio. , 

Master Car Builders Association: annual 
meeting June 15-17, Atlantic City. N s. W. 
Taylor, secretary, Old Colony building, Chi 
cago, Tl 

American Railway Master Mechanies Asso- 
ciation, June 20-22, Atlantic City, N. J. J. W. 
Taylor, secretary, Old Colony building, Chi- 
cago, Ill 

Joint meeting of American Society of Me- 
chanical Engineers and Institution of Me 
chanical Engineers, Birmingham, England. 
July 26-29, 1910 


AMERICAN MACHINIST 


American Society of Mechanical Engineers ; 
monthly meeting second Tuesday Calvin W. 
Rice, secretary, 20 West Thirty-ninth street, 
New York City 


Boston Branch National Metal Trades As 
sociation Monthly meeting on first Wednes 
day of each month, Young's hotel. D. F. P. 
Clark, secretary, 300 Milk street, Boston, 
Mass. 


Providence Association of Mechanical Engi 
neers. Monthly meeting fourth Tuesday each 
month. E. < sliss, president, 91 Sabine 
street, Providence, R. I 


New England Foundrymen’s Association ; 
reguiar meeting second Wednesday or each 
month, Exchange Club, Boston, Mass Fred 
F. Stockwell, 205 Broadway, Cambridgeport, 
Muss 


Engineers’ Society of Western Pennsy! 
vania; monthly meeting third Tuesday I! 
mer Kk Hliles, Fulton building, 
Pittsburg, Venn 

Superintendents’ and Foremen’s Club of 
Cleveland: monthivy meeting third Saturday 
hil. Frankel, secretary, 510 New England 
building, Cleveland, O 


secretary, 


Western Society Engineers, Chicago, Ill 
Regular meeting first Wednesday evening 
of each month, excepting July and August 
Secretary, J. H. Warder 1735 Monadnock 
block, Chicago, I 
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Rate 25 cents pe line for each insertio: 
1hbout siz words make a line No advertise 
ments abbreviated Copy should be sent to 
reach us not later than Friday fo ensuing 
week's issue lye ors Gddvessed to our core 
will = te foricardes ipplicants may specify 
names to rhich the replies are ot to te 
ferwarded hut replies ri not te returned 
If not forwarded, they will be destroyed with 
out notice Vo formatio given bu us re 
garding any advorttse using how numb 
Original letters of ecommendations or othe 
papers of luc should oft vo inclosed to 
unknoirn correspondents Only bona-fide ad 
vertisemecents inserted unde this heading \o 
advertising accepted fro anu agency as 
sociation or individual harging a fee for 
“registration,” « a commission on wages of 


sucecessful applicants fo situations 


Help Wanted 


Classification ine ates present address of 
advertiser, nothing else 
CONNECTICUT 


Wanted— Diemakers 
Bassett Co.. Derby, Conn 

Experienced jig and gage designers wanted ; 
steady employment promised. Box 245, AM. M 

Wanted—aAn A-1 marrel borer experienced 
and competent to handle a department turn 
ing out high grade rifles: must know how to 
get immense output at minimum costs Box 
277, AMERICAN MACHINIST 

Wanted—One or two first-class eyelet tool 
makers, alsu one with good executive ability, 
with view of advancing to foremanship. An 
swer, stating age, nationality and experience 
Correspondence wil treated strictly cont 
dential. Box 289, AMERICAN MACHINIS1 


ILLINOIS 


Wanted—General foreman for hardware 
specialty factory : must be experienced in gen 
eral machine work, grinding, assembling, etc. ; 
must be ab to systematize and produce re 
sults; state age, salary wanted, et« “Spe 
cialty.” AMERICAN MACHINIS1 


Wanted—Tloreman _ for blacksmith shop, 
manufacturing implements must be sober 
and capable man and a hustler who can pi 
duce results with our present equipment: give 
references and state salary expected in first 
letter tox 211, AMERICAN MACHINIS1 


A growing concern in the Middle West. 
building automobile and motorevcle engines, 
want a time study man whe is also an analyst 
and rate setter preference will be given 
to man having knowledge of planning de 
partment, speed and gang boss, moving of 
work, tool delivery, et« Box 26S, AM. Macu 

Wanted— Assistant chief engineer of power 
stations totaling forty thousand horsepowe1 
and comprising gas engines, turbines and re 
ciprocating engines those having experience 
in a similar capacity and who understand 
handling of men and equipment apply, stating 


experience, present occupation and pay Ad 
dress (-47, Trude Bldg., Chicago, II 
INDIANA 


Wanted— Machinists, we are continually in 
creasing our forces we invite applications from 
lathe and floor hands, those who desire a 
Steady position Apply at Wood Turret Ma 
chine Co Brazil, Ind 


M 

Wanted A dr 
up layouts fi 
curate in detail 


full and wages e 
Wanted A-l g 


external Landis 


chines: two first 


generators Box 

Wanted Oper: 
Pratt & Whitney 
geod pay and sts 
nan; preference 


camming Box 2 


Wunted Sma! 
tory wants a ce 
take charge as 
miliar with 
and powel 
work and with 





some experience in tool mak 
; | 


ASSACHUSETTS 
aftsman competent to work 


h sketches; must be a 


Reply giving experience in 
xpected Box 275, AM. Ma 
rinder hands on internal and 
and Brown & Sharpe m 
class operators on Gleason 
104, AMERICAN MACHINIS1 
itor for Brown & Sharpe and 
automatic screw machines 
ady employment to the right 


en to man able to d 
26, AMERICAN MACHINIS 
well established manufa 
mpetent mechanical man to 
superintendent; to one 1 
ltic screw machines, foot 
Liso second operation 


ing, this is an exceptional opportunity; stat 


age, experience at 





id salary Box 22h, Am. Ma 


Wanted An energetic young man tech 
nical education prefe ac, to introduce a sp 
cial brand of steel f machine tool parts 
in New England territory permanent posi 
tion at good salary applicant should have 











good general knowledge ¢ qualitic required 
in various machine tool parts no application 
considered xcept f parties of highest 
standard cter and ability: a applica 
tiens treated in st test confidence Addres 
with f I’. } Box 1188, Boston 
Mass 

We are increasing e and te ap 
plications m ¢« need iron and iss 
moulders ‘ } ~ r pattern 
makers, d tsmetr | ] " I re 
tool i ( | Is 38 shers 
polishers, yout ich hands, erect 
ete Hieavy and ghit e and pur n 
ufact ( v } ! ly Reston an st 
evening ‘ i 1 ‘ ind I 
l ints n dias soon as posi ! a 
open ; i nts d ite be eight 
Veight ind x cle Address 
Employment Division, Blake & Knowles Steam 
I p Worl I ( due Ma 

I i 
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( Flin M 
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results ip e 4 ndling men and have 
exe itive \ v >e f i in answering 
give rete ! . expel ‘ ind . ins ex 
pt ad Lox S7 \ \ MIACHINIS 

4 ~S 

I n Wanted An expe ed man cap 
ble t charg lim ‘ w“ tl 
oughly understands the lufa ‘ tw ad 
working | it \ Address giving exper 
ence nation ‘ ie erence and salary 
Box 208, A MACHINIST 

\s .\ 

Wanted In Midd West st “8 
machinist p t ght s 
roll s gt ne . e had ex 
perier it s ss tf wort 1 in t 
with tl mi g industry Box 254, Am. MA 

' 

Man tot ! xz state ex 
perience and iges @NX 1 he te Ma 
chine ¢ pany, Bridg n, New Jersey 

Wanted lbrafts ir with 1 ° 
teol work give ! s ind si \ ex 
pected Box 21 \ \N Mac Is 

Wanted 1) ts wit! ! \ 
t t lati hy ‘ nces ds y 
expected Box lt AM iN Ma IN 

Men wanted t é ec] d < 
men: pay $25 S7 weekly te s 
at vour home 4 months Rox 4 New k 
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Draftsman Wa 





we printing sses permanent position 
state experience eferences, salar ipp ’ 
tions strictly confidentia Box 307, AM. Ma 
Draftsman Wanted —Several competent 4d 
signers familiar w printing sim irge 
automatic machinery sta experience ige 
and salary desired Box wo AMI Macu 
Wanted—-A-1 general foreman mpetent 
t et naximum | lu n in a depart 
ments of general machine shop ipahle f 
taking charge of entire plant: give referenc¢ 
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siti Address Weber 
stow! 
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Wanted—First-class jig and fixture drafts 


man. Apply Mergenthaler Linotype Com 
pany, 24 Ryerson St., Brooklyn, N. Y 
Wanted— Mill draftsman, preferably with 


some structural experience 
Maxwell-Briscoe Motor Co., 

Wanted—Expert too!makers” on 
and dies: good wages and superior shop. 
ply Bates Machine Co., 704 Jamaica 
Brooklyn, N. ¥ 


Wanted 


I. E. Blumgardt, 
Tarrytown, : 
punches 
Ap- 
Ave., 


First-class toolmakers, experienced 
watch tool and precision work. 


on jig, fixture. 
Apply Mergenthaler Linotype Co., 24 Ryerson 
st., Brooklyn, N. 

Wanted—Experimentat machine shop fore 
man: man familiar with modern tools and 
job shop methods; state age, experience and 
salary expected, and furnish references, Ad 
dress Box 301, AMERICAN MACHINIST. 

Wanted—-Foundry foreman, experienced in 
gray iron bench work and machine molding 
on agricultural work; state age. previous ex 
perience and salary expected; give references. 


Address “L. 1D.,° AMERICAN MACHINIST 
Wanted—Master mechanic, capable of tak 


ing charge of jig and die designing, mill 
wrighting, and general plant repair work; 
stute age, previous experience and salary de- 
sired: give references. Address “F. R.,"" Am. M. 

Draftsman, thoroughly familiar with hy- 


draulic and accumulator systems, 
wanted in New York City te detail hydraulic 
machinery ; compensation according to ability. 
Box 


pl esses 


Address giving references, “Ilydraulic, 
403, AMERICAN MACHIIINIS1 
Machinists Wanted—We are enlarging our 
factory and invite applications from machin 
ists; lathe, drill press and milling machine 
men, Jones & Lamson operators and too! 
makers in making application, state fully 
qualitications and wages wanted The Kirk 
ham Motor Mfg. Co., Bath, N. Y 
Wanted—-We are constantly increasing our 


force and invite applications from the follow 
ing: Machinists, lathe hands, screw machine 
hands, grinder hands, milling machine hands, 
motor assemblers, toolmakers, sheet metal die 
men: we run a nine-hour shop, have desir- 
able surroundings, and offer steady position to 


desirable characters. 


Address Superintendent, 
Maxwell-Briscoe Motor Co., : 2 


Tarrytown, 

OHIO 

foreman who is ae 
take charge of fifty 


One machine shop 
quainted with piece work, 


men Box 284, AMERICAN MACHINIST. 
Wanted—Foreman to take charge of ma- 

chine shop employing about thirty-five men, 

on new and second-hand machinery for the 


manufacture of paper: this position requires 
a man who has been accustomed to building 
new, as well as rebuilding old machinery: a 
married man preferred; sobriety and honesty 
absolutely necessary ST250 a year Address 














Shartle Bros., Middletown, O 

Screw machine operator as working fore- 
man to produce maximam and satisfactory 
output from eight to ten automatic and hand 
screw machines, standard make: must come 
well recommended and competent to handle 
workmen to advantage state age, experience 
and wages desired Box 3506, AMER. MACH. 

Wanted —First-elass machinists, toolmakers 
die sinkers, lathe, planer, drill press, screr 
machine, boring and milling machine ope: 
atcrs, wood patternmakers, brass molders, 
polishers, buffers, finishers, spinners, mil! 
wrights, hammermen and blacksmiths whe are 
seeking positions or desirous of improving 
on those which they have, to register their 
names and addresses with the free Employ 
ment Department of — the National Metal 
Trades Association Address Commissioner's 
Or 605 New England Bldg., Cleveland, O. 

PENNSYI ANIA 

Wanted Diemaker for small! pressed-steel 
stumpings: steady work, good pay to right 
part McDowell Manufacturing Co., 5 
Wood St., Pittsburg, Penn 

Two first-class machinists and toolmakers 
wanted in a small shop building light, aceu 
ate, automatic machinery must have ability 
and be close mechanics, sober and industrious; 
state age and if married: shop, machinery and 
location the best Box 294, Amer. MacH 

Presssshop superintendent: an old estab 
lished concern with a large pregs shop wishes 
t© secure a capable man to handle this de 
partment: power presses of all es are used 
and a very wide range of work is done first 
‘ S man wanted and position will be a de 
si le one applicants sh state experi 
ener eTerencee age and s: wanted Box 
255, AMERICAN MACHINIST 

| NESSFEI 

Wanted —One (1 experienced planer hand 
and ! 1) experienced sembler, for slide 
\ engi work Box > AME Macn 

WI NETS 
1) n Wanted a draftsman familia 


with ft ind fie work Address Fairbanks 
Mor Mii i‘ Reloit Wis 


AMERICAN MACHINIST 


We are enlarging our works, and are in 
need of mechanics, especially toolmakers, 
lathe hands, boring mill and boring-bar hands, 
and Jones & Lamson screw machine hands. 
Fairbanks-Morse Mfg. Co., Beloit, Wis. 

FOREIGN 
Norwegian Wanted—-A constructor of ma- 
chine tools and jigs: must have had experi- 
ence in small sized, uptodate works and enter 
our employ at once. Bridrene Sundt Ma 
chine Tool Mfg. Co., Christiania, Norway. 


@ FOR SALE |@® 


A new and most valuable patented tool for 








machinists or mechanies; will sell patent 
cheap; something absolutely new and_= ex- 
tremely useful. tox 198, AMER. MACHINIST. 


Miscellaneous Wants 


Caliper catalog free. E.G. Smith, Columbia, Pa. 


Wanted, manufactured and sold a machine 
tool attachment. Box 266, AMER. MACH. 

We buy or pay royalty for good patented 
machine or tool. Sox 2ZS2, AMER. MACHINIST. 

Light, fine machinery to order; models and 
electrical work specialty. E. O. (Chase, New- 
ark, J 

Special machinery accurately built Screw 
machine or turret lathe work solicited. Rob- 
ert J. Emory & Co., Newark, N. 


lor duplicating always use labor saving mul- 


tiple stops on your lathes Write for partic- 
ulars, Box 267, AMERICAN MACHINIST. 
Light and medium weight machinery and 


duplicate parts built to order: tools, jigs, ete. 
MacCordy Mfg. Co., Amsterdam, N. 

Etching plates of all kinds made at reas- 
onable prices; steel a specialty John F. 
Ward, 626 Kk. 6th St., South Boston, Mass. 


German-American graduate engineer, desires 








to represent tirm at the coming Berlin ex 
hibition for machinery American and Ger- 
man references. Box 202, AMER. Macn. 
Wanted—Purchaser for No. 2 Farwell mill 
ing machine, Grant hobbing machine and 
Gisholt tool grinder; all practically new and 
in A-1 eondition tox T55, AMER. MACHINIST. 
I wish to change my location to small 
town; will furnish excellent exclusive line of 
machines to manufacturer desiring to extend 
his field. “Superintendent,” Box 271, Am. M. 
Wanted—Cash buyer for three boilers, two 
engines, air compressor, dynamo, switchboard 
and miscellaneous lot of good machine tools. 


Write your wants J. Franklin Cary, 26 East 
Van Buren St., Chicago. ; 

Wanted——Machine work for lathes, shapers, 
milling machines, screw machines, ete., and 
would be pleased to figure on your dies, jigs, 
models, sheet metal stampings and auto parts. 
The F. G. Marbach Co., Medina, Ohio. 





A large English firm of machine-tool im 
porters having showrooms and offices in Great 
Britain, France, Italy and Japan, is wanting 
good agencies for machine tools of all kinds. 





Apply Box 189, AMERICAN MACHINIS1 : 
We manufacture metal articles, duplicate 
parts and patented devices of all kinds: we 
design or build special machinery, dies, tools 
and jigs: model and experimental work. M.P 
Schell Mfg. Co., 1759 Union St., San Fran 
cisco, Cal 
foundry in Sweden 
method of making tinned cast-iron 
hardware; a reasonable price is offered for 
the method, or a good position to a man 
who thoroughly knows how to apply it. An 
swer immediately to Aktiebolaget Sodertelge 
Verkstader, Sodertelge, Sweden. 


Situations Wanted 


indicates 


Tinned goods: a large 
desires a 


best 


Classificatioi present address of 


advertiser, nothing else 
CONNECTICUT 


Wanted—Position as superintendent by a 
practical man, with 20 years’ experience on 
light manufacturing: understands drafting, 
toolmaking, designing of dies, jigs. fixtures for 
interchangeable work; modern methods. sox 
308, AMERICAN MACHINIS1 

how 


Experienced superintendent, employed, 


open for engagement: large experience in 
manufacturing small or medium interchange 
able work; good reliable mechanie with ex 
ecutive ability thorough experience in mod 
ern shop methods. tox S05, AMER. MAcH, 
ILLINOIS 

_A suecessful superintendent of the Otis 
levator Company is seeking change of posi 
tion Address Box 230, AMER. MACHINIST. 


Position as superintendent: have a thor 
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ough knowledge of best machine shop and 
foundry practice; can get maximum produc- 


tion from men and equipment; accustomed te 


large works; good reasons for changing. Box 
205, AMERICAN MACHINIST. 
MASSACHUSETTS 
Mechanical engineer, draftsman and de- 


signer with shop experience, expert on steam 
turbines for marine and land service, is open 
for an engagement; any location. Box 502, 
AMERICAN MACHINIST. 

A young man, 35, who has had -extended 
experience in designing and manufacturing a 
line of high-grade automatic machinery, fov 
the manufacturer of fine duplicate parts, 
wishes a position with reliable parties or com- 


pany, where his efforts would be fully appre- 
ciated. Address “E. C. K.,"" Box 75, 110 Tre- 
mont St., Boston, Mass. 

NEW JERSEY 


Printing-press designer with five years’ ex- 
perience on presses and seven years on gen- 
eral automatic machines, wishes to change 
April 1; first-class references. Box 300, AM. M. 

NEW YORK 


Mechanical draftsman wishes position. Box 
269, AMERICAN MACHINIST. 

Experienced mechanic, designer and _ tool- 
maker, specialist in textile machinery, seeks 
pesition as draftsman or in shop. Address 
H. Kazey, Rome, N. Y. 

Experienced foreman, middle aged, modern 
ideas, now employed, esires change; engi 
neering work, dynamos and steam pumps; 
A-1 hustler; can handle large force with abil- 
ity. Box 291, AMERICAN MACHINIST. 

Position as superintendent, general foreman 
or assistant to inventor by a man of long 
experience in light manufacturing, designing of 
tcols and special machinery; the best of ref 
erences. tox 260, AMERICAN MACHINIST. 

Expert mechanic, technically educated, 8 
years’ practical experience in tool and experi 
mental work, desires position where given an 
opportunity to show ability; age 29; will go 
anywhere. Box 288, AMERICAN MACHINIST. 

Wanted—Position by expert automatic ma 
chine designer; don’t answer this advertise 
ment unless you wish to pay-.well for ability, 
and desire a small scrap heap in the develop 


ment of your automatic machinery. Box 297, 
AMERICAN MACHINIST. 
Wanted—By skilled mechanic, well up in 


modern tool room and machine shop practice, 
a position as general foreman, or assistant 
superintendent : have had about 22 years’ ex 
perience; can furnish best of references; loca 
tion East. tox 290, AMERICAN MACHINIST. 
Die, tool designer, expert ; 


punch and 





knows die making and sheet-metal formation 
from A to Z: practical and educated; pos 
sesses executive ability to marked degree and 
is an authority in his lines; age 55 years, 
wishes position wherein he can earn at least 
350 per week. “Native,” Box 252, Am. Ma 


Mechanical engineer, competent as a de 
signer of automatic and special machinery and 
exceptionally capable in designing, building 
and use of complete equipment for producing 
interchangeable parts for such work as auto 
mobiles, bicycles, firearms, typewriters, small 
machine tools, ete., wishes a position as chief 
engineer, superintendent or similar one of 
responsibility. Bex 285, AMER. MACHINIS' 

O1LTO 

Designer and draftsman desires change: go 
anywhere. tox 2OS, AMERICAN MACHINIST. 

Machine and tool designer, technical grad 


vate, 7 years’ experience in machine tools, 
special machinery tools, jigs and fixtures for 
light high-grade machinery, wishes to make 


a change. tox 2G, AMERICAN MACHINIST 

If you have schemes to be developed send 
us your specifications; if drawings to_ be 
made send us your layouts, and if tracings 
send us vour drawing electrical machinery 
and automobiles a specialty. ‘Designer,’ Box 
369, Station HI, Cleveland, Ohio, 


PENNSYLVANIA 





Gas engine draftsman wants’ responsible 


position; many years’ experience in all sizes 
of engines. Box 299, AMERICAN MACHINIST 

Gisholt turret lathe expert is open for en 
gagement:; 7 years’ broad experience design 


ing equipment and 
1. 


instructing operators; ref 
Box 283. 


AMERICAN MACHINIST 





erences 
Designing engineer, graduate, age 32, ex 
ceptional experience designing and developing 
new automatic, special machinery, fine appar 
inventive 


atus, adding machines, typewriters: 
and practical: only responsible position con 
sidered. tox 2S0O, AMERICAN MACHINIST 


Mechanical engineer, 31 years of age, tech 
nical education, 12 vears’ experience as drafts 
nan, designer, chief draftsman and superin 
tendent, expert on special machinery. experi 
erced and qualified to direct work and hendle 
men, is open for position at comparatively 
small salary where opportunity of advance 
ment is offered. Box 261, AMER. MACHINIST. 
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Drilling Tests Made 
by the American 
Locomotive Company 


March 17, 1910. AMERICAN MACHINIST 


Radial Drilling Machines 
Break Drills and Records: 


By F. E. Bocorselski 











The advent of high-speed steel drills ne- 
cessitated the redesigning of all drilling 
machinery, as no machine then built could 
drive a high-speed drill to the limit of its 
endurance. This gave the drill makers a 
respite, as, having produced a drill which 
could not be broken in legitimate service 
by any machine used for driving it, 
further progress, so far as cutting capac- 
ity was concerned, became unnecessary 
until the makers of drilling machinery 
caught up to them. 

After carefully considering this con- 
dition of affairs, C. K. Lassiter, mechan- 
ical supervisor of the American Locomo- 
tive Company, drew up specifications for 
a radial drill having a_ six-foot arm, 
which should be capable of driving the 
best drills to the utmost limit of their ca- 
pacity. He then selected three machine- 
tool firms to design and build a sample 
machine, with the understanding that if a 
machine proved satisfactory, a substan- 
tial order would follow in each case. 


’ 
‘a 














THREE REMARKABLE MACHINES 


This put the designers of the three 
companies on their mettle, and three re- 
markable machines were produced, all of 
which proved capable of driving any drill 
yet produced to destruction, and produc- 
ing records for drilling which it is hard 
to realize as actual accomplishment. 

Each machine was tested in the works 




















Fic. 1. BAUSH RADIAL DRILL AT Work ON Test BLock. OTHER BLOCK CouLD 
Copy ht. 1910 y itill ! shing Con " - 
pany Not BE DRILLED THROUGH 
] N 1 
DRILI FEED 
a a Cutting , Weig ot | ' 
Test Speed ( ~ C im ee Metal Re se Fr Ma HAI | 
No Feet pet re >, o- | Inches ee ( moved pt ( p HI >. Re 
Size Make. | R.P.M.|) Minute Be Drilled per| ? mute. /Minute, Lb 
ution, Minute | 
1] 4,4; A | 290 113 0.0207 | 6 10.56 2.95 244 77 | $48 Drill st ill 
» | i” | ” — ; 12 \ A 
2 | l \ | a0 113 0.0207 6 | 10.56 2 Qg 244 an ) 10 1) by : 
3 1} B 290 113 | 0.0207 6 10.56 2.9 244 } S Ke D ‘ 
i 1} \ 330 107 0.0207 6.83 Ss 2.33 4 6 2.5 . Go 
5 1} \ 330 107 0 O207 6.83 s » ; 244 7 Ry Good co ) 
6 Ilys A Spe 330 9] 0.0207 6.83 6 1_6S iS 0 s (}00 ) 
7 17 A Spex 0 91 0.0207 6 83 | 6 1 68 °46 75 s 14.8 pril 
S 1} B 330 107 0.0207 6.83 8 33 9 33 "246 100 14.2 (400 
yg l | c 330 SO 0.0207 6.83 ) 2 1.49 47 s s SS lr 
10 1} | \ 330 96 0.0207 6.83 6.76 1.99 | 4 S4 j . Ss Fine 
il 1} | B 330 107 0.0207 6.83 | § 33 2 t 246 95 l i Fine co 
S1 Bock No, 2 
12 | 1} B |! 330 107 0.0207 6.83 §. 33 | 2 3 t 244 104 j j 2 hol ' 
3 | 14 \ 290 113 0.0207 6 10 56 og 248 110 & 6 12 4 1 hole 
14 14 B 290 113 0.0207 6 10.56 2 4 Ww x0 \ Sg 9 1 hole 
15 1} B 300 117 0.0207 6.21 | 10.93 3.06 238 120 S 12 ist ho 
| 
ee a a t 
Date of test, February 10, 1910 
TABLE 1 TEST OF HIGH-SPEED RADIAL DRILL No. 1, WITH 20-TIORSEPOWER MOTOR 
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of the builder by Mr. Lassiter’s represen- 
tative, F. Bucher, to determine the maxi- 
mum efficiency of high-speed drills in cut- 
ting speeds and feeds, and the horse- 
power required in each case. Special 
hammered steel billets were provided by 
Mr. Lassiter to be drilled in each case, 
these being similar in each instance, al- 
though the carbon content was not given 


AMERICAN MACHINIST 


but which were approximately 0.70 car- 
bon in each case. 


HORSEPOWER PER POUND OF METAL 


While all three machines were success- 
ful, the machine shown in Fig. 1 is con- 
sidered the most efficient on account of 
the work performed per horsepower put 


into the machine. This can be readily 
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compared in all of the machines, as shown 
in the three tables, by consulting the 
column entitled “Horsepower per Pound 
per Minute,” which was obtained by di- 
viding the maximum horsepower’by the 
weight of metal removed by the drill per 
minute. 

After a large number of tests, drills of 
the flat twisted type were selected, and 





Sie AOREGLRARGEED 











Fic. 2. 


INTERESTING EXAMPLES OF’DRILLING CHiPs. ABOl 





T 7 SIZE 
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DRILL. FEED 
Cutting ; ‘hes| Weight of ) = | 
Test Speed, ‘ pe ay Metal Re Max i } | Remarks 
No. Feet per Per Revo- Inches a Minute moved pe! H.P Min. ae 
Size. |Make.| R.P.M. Minute Drilled per| P&* Minute. 
lution. Minute 
1 1} A 208 61.3 0.022 4.576 | +. 54 1.27 17.3 13.6 Drilled 2” deep when drill broke 
2 14 B 208 61.3 0.022 1.576 4 1.27 26.5 31.1 Drilled 6” deep when drill broke 
3 14 D 208 61.3 0.022 $576 $54 1.27 22.6 17.8 Drilled 7” deep when drill burned, 
4 1} A 208 | 68 | 0.022 4.576 5.57 1.56 24.6 15.8 Drilled 11” deep when drill broke 
7) lj B 208 65 | 0.022 1.576 ». 57 1.56 16.4 10.5 iDrilled 6” deep; drill O. K.; started 
another hole with same drill 
| | when drill broke 
6 1} D 208 68 } 0.022 | 1.576 5.57 1.56 26.5 17.0 | Drilled 7” deep; drill in good condi- 
| ;} tion 
6A 1} | D 208 68 0.022 1.576 5.57 1.56 26.5 17.0 Same drill as No. 6; 7” deep; O. K 
| | } condition 
6B 1} D 208 68 0.022 } t.576 5.57 1.56 41.2 26.4 jp5ame drill as No. 6; 9” deep when 
| } | drill broke 
7 14 \ 312 123 0.015 } 1.68 | 8.24 2.3 31.7 13.8 |Drilled 5” deep; drill in O. K. condi- 
i | tion 
STEEL BLock No. 2 
1 14 | A 312 | 123 0.015 1.68 8.24 2.3 37.5 16.3 Same drill as No. 7, not re-ground; 
| drilled 7” deep; drill in O. kh. con- 
dition. 
2 14 A 312 123 0.022 6.86 12.07 | 3.38 37.5 11.1 Same drill; drilled 33” deep; drill in 
| O. K. condition. 

13 | A 312 } 123 0.0323 10.077 17.73 1.97 56.55 | 11.4 jSame drill not re-ground; drilled 3” 
| deep when fuse blew out; drill 
| in ©. K. condition 

4 1} A | 312 103 0.0323 | 10.077 12.29 3.44 19.5 11.4 Drilled 4” deep; drill in O. hk. condi- 
| tion 
5 | ls B | 312 | 107 0.0323 10.077 13.6 3.81 57.6 15.1 Drilled 4” deep when drill burned 
| off at point 
| | - i —- | : = _ a 
TABLE 2. TEST OF HIGH-SPEED RADIAL DRILL NO. 2, WITIL 20-HLORSEPOWER MOTOR Ibate of test, November 8, 1909 
y ; ; 
Fic. 3. WHAT HAPPENED TO THE DRILLS USED IN THE TESTS 
DRILL FEED | 
Cutting Cubi Weight 
T ” Tone H.P. per 
Test. speed Inches of Metal , Max 7 > . 
No. Feet pet Per Revo Inches |Removed Removed Volts \mp H.P eo Remark 
Size. | Make. R.P.M Minute 1 we! Drilled per Min. per Min 
ution : 
per Min 
— | —_ —— 7 = Ss = — 
l 14 | A 210 60.9 0.025 5.75 71 1.6 220 90 26.6 16.6 Drilled 6”; drill O. K 
2 13 \ 210 60.9 0.025 5.75 5.71 1.6 210 O0-125 5.3 23.3 Drill broke: lip worn 
3 14 | A, new 210 60.9 0.025 ».75 5.71 1.6 212 a5 17.0 23.1 Drilled 6"; drill O. kK 
{ 1} | A. new 196 64.28 0.025 1.9 >. OS 1.67 220 70-100 10.0 18.0 Drill broke 
5 1} | A, new 196 64.28 0.025 1.9 ». 98 1.67 215 70-100 29.0 17.4 Drilled 6”; drill O. Kk 
6 1} B, new 240 78.72 0.025 6.0 7.32 2.05 215 60-100 290 14.1 Drill broke; twisted off 
7 1} B, new 216 70.84 0.025 5.4 6.59 1.84 12 8-99 25.6 13.9 Drill chipped on point 
8 1} A, used 226 74.13 0.025 5.65 6.89 1.93 212 SO- 120 to 17.6 Drilled 6”; drill good 
9 | 14 | A, new 284 110.76 0.0156 | 4.43 7.80 2.18 210 $5-135 s 17.5 (Drill good; circuit 
broke. 
10 14 | A,same 276 107 .64 0.0156 | 1.3 7.57 2.12 10 95-150 12.0 i9.8 |Drill good; circuit 
broke. 
ll | 14 A, same 276 107 .64 0.025 | 6.9 12.14 3 4 210 130-150 12.0 12.4 Drili good: circurt 
| broke. 
STEEL Block N . 
, | 14 A, new | PSB OY 110.37 0 O25 7.075 12.45 ; 48 OT ko 6 0 10.4 Drilled 4”: drill O. K 
2 1; | A,same | 284 110.76 0.025 7.075 12.45 3.48 | 207 135-175 is .6 14.0 {Drill O. K.: fuse blew 
| out 
3 1} A, same 284 110.76 0.025 7.075 12.45 3. 48 207 135-195 54.0 15.5 [Drilled 4”; drill chipped 
| slightly 
$f | 14 A, ground 284 110.76 | 0.040 11.36 19.99 5.59 | Drill 4”; drill broke and 
| | belt 
5 13 A, new 284 | 110.76 | 0.040 11.36 19.99 5.59 305 240 66.0 11.8 Drilled 14”; belt smok 
} ed shut off 
6 1} A, same 284 | 110.76 0.040 11.36 19.99 5.59 305 245 67.3 12.0 Drilled 14”; broke; belt 
| | burned 
Horsepower of machine running light at full speed 220 v., 15 amp 4.4 h.p. less 20 per cent 2 
Horsepower of machine running light at slow speed 220 v., 7 amp 2 h.p. less 20 per cent 1.60 


TABLE 38. TEST OF HIGH-SPEED RADIAL DRILI. NO. 3, WITH 20-HORSEPOWER MOTOR Date of test, February 2, 1910 











tOL 
these are indicated by letter in the 
table. 

SINGLE REDUCTION WITH LARGE GEARS 


In making the of the machine 
shown the center of the drilling spindle 
was 53 inches from the face of the 
column and 46 inches from the center of 
the barrel or trunnion, on which the arm 
swings. The design of the machine only 
required a single gear reduction, and all 
gears both bevel and spur, are of steel 
cut from the solid. The gears 
are all of large diameter, no gears run 
over 1200 feet periphery speed and no 
shaft over 400 revolutions per minute. 
To this, as well as to the single reduc- 
tion, is attributed the low power con- 
sumption per pound of metal removed. 

The equipped with a 
General Electric variable-speed motor, 
with a range of from 500 to 1250 revolu- 
tions per minute and rated at 20 horse- 
power. When it is considered, however, 
that in test 6 of the 
Table No. 3, the motor developed nearly 
68 horsepower, it will be seen that its 


tests 


castings, 


machine was 


second series in 


power rating is decidedly conservative. 
The machine was driven by an 8-inch 
double belt, and even this was not proof 
against slippage. The spindle speeds can 
be varied from 165 to 330 revolutions 
per minute, while the feeds are 0.0054, 
0.0073, 0.0111, 0.015, 0.027 and 0.031 inch 
per revolution of the spindle. 


THE STORY OF THE CHIPS 


Fig. 2 shows some very interesting 
chips secured from the various tests and 


which can be identified by number, these 


numbers corresponding with the tests 
made. 

These chips are shown nearly full size 
in order to give a better idea of what 


can really be done in the way of modern 
drilling. They also show the chips pro 
duced by different feeds varying from the 
large, easy coiled chips from No. 2 to 
the tightly coiled, heavy chip of No. 16. 


The long, thin chip in the center was 
made by the chip following the edge of 


the drill and taking its curve in that way. 
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THE DRILLS START TO 
BREAK 


Fic. 4. Wuy 


It was squeezed thin on one edge as can 
be seen from its frayed condition. 

Fig. 3 gives an idea of the condition of 
the drills after being driven to the break- 
ing point, while Fig. 4 is particularly in- 
teresting as it seems to give a clue to the 
direct causes of drill failure. 

DRILL FAILS First 


WHERE THE 


A careful examination of the chip 
will show the point of the drill welded 


fast to the chip, and as soon as this 
happens the drill ceases cutting at 
the center, and as it is being con- 


tinually revolved and forced down by the 
heavy feed, the cannot stand the 
strain and lets go at the weakest point. 
In this way the point of the drill seems 
to be the limiting feature, and though 
it cuts much more freely by being thinned 
down, this also weakens it so that it 
twists out easier than might otherwise 
be the case. 

In all three tests it will be seen that the 
average feed is about 0.02 inch per rev- 


steel 
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olution of the spindle, while in Table 1! 
the cutting speed in feet per minute aver- 
ages higher than in either of the others. 
How much the effect of this higher cut- 
ting speed has to do with the lower power 
required per pound of metal removed, 
and how much is due to the use of single 
instead of double back gearing can be 
left to the judgment of the reader. 


THE CONDITION OF THE DRILLS 


As a help in interpreting the remarks 
concerning the conditions of the drills, it 
is interesting to note that, although a drill 
would appear to be in good condition as 
shown, it could very rarely be depended 
on to drill a second hole, so that gen- 
erally speaking, a single hole of perhaps 
5 inches in depth was about all that 
could be obtained from the average drill. 
In one case a 1!.2-inch drill was forced 
through 10 inches of metal in one minute, 
but this required 52 horsepower and used 
up the drill. 

Both cutting oil, which usually contains 
approximately 40 per cent. of lard oil, 
and cutting compounds were used, and 
the best results obtained from the latter. 
This seemed to preserve the lip of the 
drill better than the oil, and also reduced 
the heat to a minimum. 

As all of these tests may be termed de- 
structive, either the speeds or the feeds 
are excesssive, and as high-speed drills 
cost too much to be renewed after drill- 
ing each hole, it is desirable to know what 
speed and feed can be considered good 
practice in securing the maximum amount 
of work from these machines and from 
the drills used in them. 


THE Best SPEEDS AND FEEDS FOR ACTIVE 
SERVICE IN STEEL 

For the maximum production and con- 
sidering the life of drills at the same 
time, it seems best to run a 1-inch drill 
about 300 revolutions per minute with a 
feed of 0.015 inch per revolution; a 1'%- 
inch drill 225 revolutions per minute at 
a feed of 0.02 inch per revolution. This 
is based on the experiments with high- 
speed drills of the twisted type. 








A Special Employers’ Liability Policy 








At the tenth annual meeting of the 
National Civic Federation, Lewis W 
Parker, president of the Victor Manu- 


Greenville, S. C., re- 
address, to a special form 
insurance policy, 


facturing Company, 
ferred, in an 


of employ ers’ liability 


that has been drawn at his dictation and 
used by him in his business enter- 
prises. 
i mie 1 : . 
In reply to a letter asking for informa- 


tion Mr. Parker outlines the provisions of 
1 policy, to which he 


his special seems to 
attention 


and 


1 
r 
i 


considerable 
words. 


lave given 
thought, in these 


“The policy to which I referred is one 


issued at a reasonable rate and provides 
in effect as follows: 

“(1) That in cases of all accidents 
the employer has full right of 
ment and adjustment without regard to or 
consultation with the insurer. 

*“(2) Where adjustment is made for 
less than S500 the employer stands the 


settle- 


whole burden. 

(3) Where made for 
over 5500 the insurer stands three-fourths 
of the excess over S500 and the employer 
one-fourth. 

“(4) Where suit is instituted, the em- 
ployer defends the suit and has full right 


settlement is 


of adjustment without consultation with 
the insurer, but insurer has right at any 
time to settle or adjust any case or claim 
without consultation with the employer, 
provided that in such case the insurer 
pays the entire amount. 

“The object of this policy is to give to 
the employer the full right of adjustment 
with his employees, and since I have 
taken out such a policy I have had few 
lawsuits and have been able in almost 
all cases to satisfactorily adjust matters 
with the employees, to their benefit and at 
the same time to mine, and to the main- 
tenance of pleasant relations with them.” 
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Methods and Tool/s 
Used in Machining 


and Testing Part; 








Some methods and tools employed in 
machining and testing lathe beds, saddles, 
heads, etc., at the works of the Lodge & 
Shipley Machine Tool Company, Cincin- 
nati, Ohio, are illustrated by the accom- 
panying halftones and line engravings. 

In planing the beds of the lathes built 


By F. A. Stanley 


the top of the bed are shown in Fig. 1, 
resting upon the shears. 


PLANER GAGES 
The gage A at the right is a half tem- 
plet of cast iron, which may be reversed 


to test the corresponding sides of the 




















Fic. 1. GAGES FOR TESTING 


by this concern it is customary to take 
the well seasoned casting, rough off the 
bottom of the bed, turn it over, rough off 
the top, loosen up the straps to remove 
all strains due to the clamping-down pro- 
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Fic. 2. BEARING OF LODGE & SHIPLEY 


LATHE CARRIAGE 


and finish the top, including the 
shears, rack seat, and inner-bearing sur- 
faces, with two cuts, the final cut being 
a very light one. Several beds are 
planed simultaneously on the long planer 
platen. A number of gaging fixtures for 


cess 


PLANING OF 


way at the front, the seat for the lead- 
screw bearing, the straight inner bearing 
surface at a against which a vertical sur- 
face upon the carriage of the Lodge & 
Shipley lathe takes a bearing, as indi- 
cated in Fig. 2. This carriage, as will be 
recalled, slides upon V’s at front and rear 








O Steel Plugs 7 a4 
Hdn. & Gr. 7, 
& 

» o. — 
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ss Os a0 nerican Mashinles 
Fic. 3. ANGLE GAGE FOR SETTING PLANER 

HEAD 
and also on a flat way at the front, be- 


sides taking the bearing along the inner 
surface as in Fig. 2, so that the carriage 
bridge is rightly supported under the ac- 
tion of the cut. 


How THE GaGes ARE USED 
In testing the surfaces referred to 
above, by means of the nurled-head 


screws in fixture B, Fig. 1, a paper feeler 
about 0.002 inch thick is placed under 
the flat end of the screw and the latter 
run down until the flat under-surface of 
the head is in contact with the fixture. 
The feeler, if the planed surface is cor- 
rect within the required limits, is pinched 
between the surface and the end of the 

















Fic. 4. 


front and back ways, and upon the ap- 
plication of this gage to the work any va- 
riation from the correct center distance is 
revealed at once. The gaging fixture in 
the middle B, has a series of nurled-head 
screws, which test the planing of the flat 


TESTING CARRIAGE 


BEARING SURFACES 


screw, but still may be withdrawn readily, 
with the fingers, showing that there is a 
very slight clearance between the screw 
and the bearing surface under inspection. 

Gaging fixture B has also at one side 
a hardened-steel piece projecting under 
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ANGLE GAGE FOR SETTING PLANER HEAD 


A handy gage for adjusting the planer 
head to finish the V’s to the exact angle 
required is shown by the sketch, Fig. 3. 
This is simply a casting about 20 inches 
long, having at one end a vertical pro- 
jection in the sloping face of which are 
fixed two steel plugs which are hardened, 
and, after insertion, accurately ground 
and lapped to the exact angle required 
for the side of the V. The plugs are 
about 6 inches between centers and the 
master angle thus formed is so much 
larger than the V that it is an easy mat- 
ter to adjust the head correctly by set- 
ting the tooLto the faces of the two plugs. 
The bottom and right-hand side of the 
gage are planed and scraped and in lo- 
cating it upon the bed to be finished, it 
is simply placed across the ways and 
swung around to right angles by bringing 
the side against a square. This gage is 
used on all the planers for setting the 
heads for planing the ways of beds, sad- 
dles, heads or footstocks. It greatly 
Fic. 5. MILLING T-SLOTS IN CARRIAGES — 














the front of the bed and serving as a 
gage for the rack seat. This gaging mem- 
ber is not visible in the photograph. Gage 
C, which has two screws for testing the 
vertical position of certain seats under 
the head, has also several setting points, 
by means of which the planer tools are 
adjusted to cut to the proper depth and 
also to finish the sides of seats at the 
head end of the bed. Thus the gage point 
D gives a setting of the tool for finishing 
the seat E for the bearing under the head 
for the sliding tumbler shaft and F lo- 
cates the tool for planing off a bearing 
surface for a box carrying the inner end 
of the change-gear shaft and correspond- 
ing in position with the hole in the outer 
end of the bed forming the outer bearing; 











a square-nosed tool may also be set at 

the side of gage F for correctly locating 

a groove to receive the tongue under 

the inner bearing just referred to. Fic. 7. MitLLiNG CLUTCH TEETH IN END OF SLEEVE 











facilitates the production of correct sur- 
faces, and this, with the care used in 
the actual planing operations, reduces 
the work of scraping to a minimum. 


- 





GAGING SADDLE BEARING SURFACES 





Reference has already been made to 
the bearing surfaces under the carriage. 
For testing these as finished on the 
planer the devices shown in Fig. 4 are 
utilized. The V’s are planed the correct 
distance apart in the same way as the 
ways on the bed. The flat way BD, in the 
front and the bearing surface a, Fig. 2, 
must be correctly located in reference to 
the V’s, and these are tested as in Fig. 4. 
The gage at G consists of a round plug 
which is dropped into the front V in the 
saddle, while the wing placed crosswise 
of the plug should just contact with the 
piece of tissue paper resting against the 
Fic. 6. A Row oF PLANER FIXTURES WITH WORK IN PLACE vertical bearing surface as indicated. The 
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outer end of the arm fixed crosswise of 
the plug serves, by the way, as a setting 
gage by which the square-nosed tool is 
located for planing the groove under the 
carriage to receive a locating tongue upon 
the top of the apron. 

The flat surface b, Figs. 2 and 4, is 
tested in relation to its V by placing plug 
H, Fig. 4, in the V and resting a scale 
or straight-edge upon this plug and the 
flat surface. The plug is ground to an ex- 
act diameter so that its top shall coincide 
with the plane of surface b and any in- 
accuracy here is detected by rocking of 
the straight-edge in the test. 


MituNc f-SLotrs IN CARRIACES 


For miiling the T-slots in the wings of 
carriages, the fixture in Fig. 5 is used. 
lhis is shown on a large Becker vertical 
spindle miller and is used for various 
sizes of carriages. The rear part of the 
fixture is secured to the table and has a 
guide projecting toward the front upon 
which the movable part of the fixture 
may be adjusted :o accommodate differ- 
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DRILL Jic 


ent sizes of work. The carriage is lo- 
cated square on the fixture and instead 
of being strapped down is secured simply 
by gripping at the ends so that there is 
no danger-of distortion, and the work is 
readily put in place and removed when 
milled. Two cutters are used in forming 
the slots. First, an end mill is run into 
the metal taking one cut the full length 
of the slot and then back again, thus 
cutting the narrow part of the slot to 
width and also cutting deep enough to 
allow the T-slot cutter to enter properly. 

The machine is shown with a T-slot 
mill in place and with one of the slots 
completed. It will be noticed in the pho- 
tograph that one of the carriage wings at 
the front has not been slotted, showing 
clearly how these slots are cut from the 
solid metal. The saddle shown is for a 
27-inch lathe. 
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Fic. 9. SPECIAI 
A STRING PLANING OPERATION 

On the Gray planer in Fig. 6, is shown 
a row of fixtures holding a series of 
cross slides used on the “Marvel” lathe 
for carrying the rotating tool holder. 
These Slides, like the saddles, 
heads and other lathe parts, are planed 
up in quantities, one or two rows being 
placed the length of the platen. 
In the case illustrated several of the fix- 
tures are shown as located for planing 
the bottom surfaces of the and 
gibs, while at the front of the platen one 
of the fixtures has been turned cross- 


cross 


whole 


slides 


LATHES FOR CUTTIN¢ 





LONG LEAD SCREWS 


wise to show the method of planing off 
the end of the slide. These 
are provided with taper 

3/16 taper per foot, and the gibs are fin- 


ished after fitting in place in the slides. 


cross slide > 


gibs, having 


First, however, the surfaces of the gib 
which fit in the cross slide are planed 
and the corresponding surface in the 


slide itself is planed at the proper angle 
for the taper side of the gib by swinging 
the fixture against locating devices in 
the platen slots. The gibs are made to 
a nice sliding fit in the cross slides and 
in order that they may hold firmly while 








Fic. 10 








REAR View OF LATHE FOR CuTTING LONG LEAD SCREW 
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Fic. 11. 


being finished upon the bottom and bev- 
eled surfaces, thin paper is placed under 
them when they are pushed into position. 
As they are tongued at the side as seen 
in the illustration to fit in corresponding 
the extra 


the 


2 oe ho . li 
grooves in the cross slides, 


secured by the presence of 


pressure 


paper holds them from slipping under the 
action of the cutting tool. While the 
bevel side of the gib is being planed 
down the holding fixtures with the cross 








APRON ASSEMBLING 


end of 








BENCH 


slides are swung back parallel with the 
platen. 
AN 
The fixture illustrated in Fig. 7 is an 
indexing device used on a No. 4 Cincin- 
clutch teeth in the 
the sleeve of the “Patent” and 
“Marvel” lathe heads. The photograph 
shows this fixture so clearly that little ex- 
The index mech- 


INDEX MILLING FIXTURE 


nati miller for cutting 


planation is required. 


DEPARTMENT 
APRON 


APRON 


Inspect finish of corners. 
all ol) holes 
half nuts for fit on lead screw 
half nut cam and handle unlock free from lead screw. 
Teverse lever plunger for fits of hole in apron. 
reverse plunger lever 
reverse knob for fit of plunger 
friction knurls for proper throw of one half turn. 
rack pinion fit In rack 
if hand wheel runs true outside diameter and bub. 
clamping screws for tight fit 
rack pinion to extend full width of rack. 
knurls for good fit. 
first pinion stem nuts for fit of threads. 


intermefiate stud nuts for fit of threads. 








frietéon stem for fit of nuts. 
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Fic. 12. INSTRUCTION CARD OvER APRON 

ASSEMBLING BENCH. ACTUAL SIZE 
ABOUT 8x10 INCHES 


anism consists simply of a notched wheel 
with a locking bolt actuated by a short 
lever, and the cuts are taken straight 
across the end of the sleeve by feeding 
the table vertically to carry the work 
past the cutter. Two cuts are taken for 
each tooth, the side of the cutter being 
set on the center line of the work and the 
latter indexed around twice to complete 
the operation. 


DRILLING JiGs 


Naturally there are many interesting 
drill jigs used in these shops, and a few 
of them are shown under the radial drill 
in Fig. 8. A jig is shown in position on 
the lathe head for drilling the holes by 
which the head is secured in place. This 
jig is provided with a V and flat way cor- 

















OF ERECTING 





FLooR SHOWING BLACKBOARDS OVER EACH MACHINE 
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responding to the shears on the bed, so 
that it is located on the head in the same 
way as on the bed in order that the posi- 
tion of the holes in the two members shall 
coincide exactly. The jig answers for 
several sizes of heads, and the drill bush- 
ings may be located in different holes to 
suit the work. 

The smaller jig at the right is for drill- 
ing spindle caps; the one at the left is 
located in the seat for the cap and used 
for drilling cover holes; the jig in the 
middle of the group is located by the 
ways under the head and the bushing in 
the depending lug guides the drill for 
putting in a hole for the reversing plate 
at the end of the head. 


LEAD SCREW MACHINES 


The lathes in Figs. 9 and 10 were built 
at this shop for cutting long lead screws, 
the larger of the two machines having a 
24-inch swing and both cutting lengths 
up to 24 feet at one setting. The head 
has a large hollow spindle and the work 
is held by a draw-in collet actuated by a 
handwheel at the rear end of the spindle. 
The drive is by a 6-inch belt passing over 
a large single-step pulley and driven 
from a six-speed countershaft. 

The carriage is equipped with two 
cross slides and carries two tools, each 
independently adjusted by a screw with 
micrometer collar; ordinarily each tool 
takes a cut 0.010 inch deep, or a total re- 
duction is made at each pass of the car- 
riage of 0.040 inch. There are two fol- 
lower rests attached to the carriage near 
the threading tools and a third rest is 
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placed behind the work and between the 
two tools. In cutting long work a steady 
rest is placed midway of the length of 
the bed, and this, of course, is removed 
from the path of the carriage and placed 
behind it when the carriage reaches the 
middle of the bed. The lead screw which 
traverses the carriage during the cutting 
operation is located at the rear of the 
bed. It is about 234 inches diameter 
and is a very accurate screw. As il- 
lustrated in Fig. 10, it is supported in 
shoes which inclose the lower half of the 
screw and are spaced at intervals of 
about 20 inches center to center, the 
shoes being approximately 12 inches long 
and leaving, therefore, only short por- 
tions of the screw unsupported. 

There are two nuts for the lead screw, 
one at each end at the rear of the car- 
riage, each being a half nut which is 
dropped into engagement with the lead 
screw and released from the screw by 
means of the vertical lever shown. The 
lower end of the latter is in the form of a 
segment engaging with rack teeth upon a 
sliding bar slotted obliquely at each end 
so as to elevate, or lower, the half nuts 
when the lever is operated. The car- 
riage is returned quickly after each cut- 
ting stroke by means of a screw at the 
front of the lathe which is driven rapidly 
by a special countershaft located over the 
tail end of the bed, so that very little time 
is lost in running the carriage back after 
each cut. The quick return countershaft 
has reversing pulleys, so that the carriage 
may also be traversed rapidly toward the 
head when desired in making adjustments 
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for cuts, etc. The method of supplying 
lubricant to the test tools is brought out 
clearly in the illustration. 


FOR ASSEMBLING VARIOUS 


PARTS 


INSTRUCTIONS 


Not only is care taken throughout the 
building of the lathes to insure inter- 
changeability of parts, but also every ef- 
fort is taken to assure all the members 
entering inio the construction of car- 
riages, aprons, heads, etc., being proper- 
ly put together. A feature in this de- 
partment is a card upon which in large 
characters are printed various points 
which must be looked after during the 
assembling process. Fig. 11 represents 
a bench upon which aprons are being as- 
sembled, and upon the back of which one 
of these placards is plainly visible. The 
items upon this card are reproduced in 
Fig. 12. Similar instruction cards are 
employed for other parts of the works. 


The general view in Fig. 13, looking 
down the erecting floor, illustrates a 
blackboard scheme by means of which 


the workmen upon each lathe are kept in- 
formed of the date of delivery for that 
particular machine, the type of machine 
as a whole, the character of attachments, 
which are required on the order. In this 
way every man connected with the work 
as well as the foreman, has before him a 
constant reminder of the date when the 
machine must be completed. The black- 
boards are about two feet long, and, as 
plainly shown in the halftone, are hung 
directly on the two rows of lathes extend- 
ing down their department. 








Logarithms on a Desert Island 


By Con It ise 








Suppose you were cast away on a 
desert island and had left your loga- 
rithm table behind? That is a question 
often asked when hunting an excuse for 
not using logarithms. The use of log- 
arithms, or even of the slide rule, in 
shops is so limited that it is safe to say 
that not one man in a hundred uses either 
and not one in a thousand knows the 
principle on which they depend. When 
we come to realize how simple the whole 
thing is and how handy in certain cases 
their use becomes, it seems a pity that 
more men do not investigate and use 
them. 

Let us see what would be the process 
1f building a table of logarithms if we 
ere cast away on a desert island with 
othing but a strip of beach and a pointed 
tick. Of course the only reason for 
iaking up a table of logarithms under 
uch conditions would be to while away 
1e time while the cannibals were decid- 
ig whether to fricassee you or cook you 


1 oil, but the illustration will do. A 
ible of logarithms is quite a book, as 
sually published, so the proposition 


looks a little discouraging. We can be- 
gin the task, however. First, let us start 
on the assumption that we remember that 
the logarithm of a number is the expon- 
ent of 10, which applied to 10, produces 
that number. For example, the loga- 
rithm of 100 is 2, because 10° 100, of 
1000 is 3 because 10 1000 and so on. 
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FOR INTERPOLATION OF 
LOGARITHMS 


CURVE 


Numbers from 1 to 10 have logarithms 
less than 1; between 10 and 100 less than 
2 and so on, but the fraction or “mantissa” 
is the same for corresponding numbers 
as 5, 50 or 500. Therefore, all that is 
the mantissa for all 
numbers between 1 and 10. In the time 
during which the savages are deciding 
whether we will taste better served with 
apple sauce or baked beans, we cannot 
get all of them, but we can get enough 
to show the method. 

Naturally enough we work backward. 
Take the square root, the fourth root, 
etc., of 10 and set down a table like this: 


necessary is to get 


10 
is 104 
16 10-2 


. 1 
10 OO 1O 


To get a few more 


108 104 1.33 X 1.78 = 2.37 107% 
10% x 10°82 1.33 * 3.16 {21 = 10% 
10°4 10° 178 16 , 6 104 
10° « 10% 1.33 x 5.62 7.5 =— 10% 
If the chef is still undecided you can 


work out the 16th root by taking the 
square root of 1.33 and in the same way 
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get a finer division. This may be con- 
tinued just as far as time and patience 
will allow. 

Arranged in a table it looks like this 


Number. Logarithm, 
1.33 O.125 
1.78 One 
2.37 OSTS 
3.16 O.500 
4.21 O.625 
n.02 O.THO 
7.5 OSTS 


10.0 1.) 
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We are more likely to want to get the 
logarithm of an even number, such as 4, 
than 4.21; so to get it readily we lay out 
the annexed diagram in the sand with our 
pointed stick and plot the curve shown. 
On that we may look up any particular 
logarithm that we may want. This curve, if 
drawn with care from the few points 
computed above, is fairly accurate to two 
places of decimals. Logarithm 4 from 
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the curve appears to be just 0.6, while it 
is really 0.60206. Logarithm .7 appears 
to be about 0.84, while it is really 0.8451. 
The worst feature of a slide rule shows 
up plainly from this curve. The range 
of logarithms of 1 to 2 covers 0.3 of the 
scale, while between 9 and 10 covers only 
about 0.03 of the scale. Work done in 
the early part of the scale is about 10 
times as accurate as at the other end. 











Lay Out of Intermittent Gears Simplified 


By Chas. Hl. Logue 








Intermittent gears are designed to al- 
low the driven gear or follower one or 
more periods of rest during each revolu- 
tion of the driver. This may be accom- 
plished in a rough manner by cutting out 
a number of teeth in the follower as il- 
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Fic. 1, 
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DESIGN OF INTERMITTENT 


GEARS 


Poor 


lustrated in Fig. 1, but the cut and try 
method must be employed to obtain a 
definite ratio. This type of intermittent 
gear is seldom used, there being nothing 


but the spring B to keep the follower 





VARYING 


Fic. 2. INTERMITTENT GEARS OF 


RATIOS 


the first tooth of the driver enters con- 
tact in a very uncertain manner, it some- 
times being necessary to shorten the first 
tooth in the driver to prevent it from 
striking the top of the first tooth in the 


follower. 


The proper design of intermittent gears 
is not as difficult as it first appears. The 
pitch and outside diameters are found as 
for an ordinary spur gear, the pitch de- 
sired must correspond to an even number 
of teeth. The blank space on the driv- 
ing gear is milled to the pitch line, and 
the stops in the follower are cut by a 
cutter of a diameter corresponding to the 
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GEAR WITH SIx 


INTERMITTENT 
STEPS 


pitch diameter of the driver. If no such 
cutter is at hand, use the nearest to that 
size to rough out the stops and finish 
them with a fly cutter which can be set 
to any desired radius. 

It is well not to have the gears too 
near the same size, the driver should be 
the smallest in order to secure all the 


contact possible in the stops. 
The simplest form of intermittent gear 





is shown by Fig. 2, the follower being 
moved but a short distance for each 
revolution of the driver. It will be no- 
ticed that a small amount of fitting will 
always be required at the point a to al- 
low the point of the stop to clear. 
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Fic. 4. OTHER INTERMITTENT GEARS 


A more complicated drive is shown in 
Fig. 3, the follower being moved one- 
sixth of a revolution for each revolution 
of the driver. Each of these gears is 
turned up as for a spur gear of 30 teeth 
5 diametral pitch. The cutting operation 
would be as follows: Index for 30 
teeth; cut the first three teeth, then index 
for two teeth without cutting, and so on 
around the blank. The six stops are 
then milled, with a cutter 6 inches in 
diameter, to a depth of 0.2 inch, or the 
addendum of the gear, which completes 
the follower. Four teeth are then cut in 
the driver, and the remainder of the blank 
milled to the pitch line. A little filing 
and the gears are complete. 
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BEVEL GEARS 


Fic. 5. INTERMITTENT 

A still simpler method of cutting thes« 
gears, and one that avoids the necessit 
of first laying them out, is as follows 
Drop a cutter equaling the pitch diamete 
of the driver into the blank of the fol 
lower, to the depth of the addendum a 
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the points stops are desired. It is not 
at all necessary that they be equally 
spaced as will be seen by referring to 
Fig. 4. Then cut the first tooth at a 
point midway between two of the stops, 
and continue cutting toward one of the 
stops until the point of the stop touching 
the outside circumference of the blank 
is cut away, or in other words, until 
there is no blank space on the gear be- 
ween the last space cut and the point 
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of the stop. The same number of teeth 
are then cut in the opposite direction 
until the same condition is met. If the 
stops are evenly spaced the cutting of 
the remaining teeth is a simple matter. 
If the stops are not evenly spaced the 
first tooth for each group must be lo- 
cated between each stop. The same 
number of teeth are then cut in the driver 
as there are spaces in the follower for 
each group and the remainder of the 
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blank milled to the pitch line. For a 
pair of gears such as shown in Fig. 3, 
the cutting of the teeth by this process 
will be a simple matter. 

A still more complicated drive is 
shown by Fig. 4, but this gear is just as 
easy to cut as the foregoing. The cut- 
ting of internal intermittent gears is a 
counterpart of the above. Bevel gears, 
while being more difficult to cut, are gov- 
erned by the same rules. See Fig. 5. 








The Effect of Silicon 


in Steel 


By bk. Fy Lake 








Silicon is the second most important 
element in the solid part of the earth’s 
crust, oxygen being first, and forms 27.21 
per cent. of it. It is never found in the 
free state in nature, but, having a power- 
ful affinity for oxygen, it occurs chiefly 
as silicon dioxide, SiO., which is com- 
monly called silica, and in the form of 
silicates in combination with oxygen or 
such metallic elements as sodium, potas- 
sium, aluminum and calcium. Silica will 
neutralize every base it comes in con- 
tact with when molten, and all metallur- 
gical slags are the silicates thus formed. 
The silicon used in steel making has to 
be separated from the oxygen of the 
silica and united with iron to make ferro- 
silicon. Sometimes manganese is added 
to this to form ferro-silicon-manganese. 

Many contradictory statements have 
been made as to the effect of silicon on 
steel. When the silicon is left in the 
pig iron from the blast furnace, it is an 
indication that the metal has been blown 
too hot, and as the iron has not been 
completely converted into steel the metal 
has a brittle character. The percentage 
varies considerably, according to the heat 
of the charge, and this causes irregulari- 
ties which may account for the difference 
of opinion. To get the best results in 
the steel the silicon should be eliminated 
as much as possible from the iron and a 
definite quantity added in the form of 
high percentage ferro-silicon, or ferro- 
manganese-silicon. This gives a very dif- 
ferent effect from that of silicon left in 
the blast-furnace iron. 

If silicon is added to steel in such a 
manner as to cause it to enter into solu- 
tion as silicide, it confers upon the metal 
aluable properties; but if it forms a 
silicate it is injurious in many ways, even 
to the point of being dangerous. This 
itter seldom occurs, or at least occurs 
only to a slight degree, as the silicates of 
ron, manganese, etc., dissolve into each 
other very readily and form a slag; al- 
though manganese silicate probably oc- 
urs more frequently and causes more 
failures in steel than is generally sup- 
posed. 

Silicon having a great affinity for oxy- 
cen it siezes this wherever found, and 
carries it off to the slag, whether in the 


form of gases, oxides or dissolved oxy- 
gen. This prevents the formation of blow 
holes and makes the steel harder and 
tougher. Thus it is better able to with- 
stand wear or crushing from continual 
pounding. This is only so, however, when 
the silicon has been eliminated as far as 
possible from the pig iron and new added 
to the steel bath in the form of ferro- 
silicon or silicon speigel. Otherwise the 
steel is liable to show brittleness and ir- 
regularity of percentage. 

One steel maker found that if the per- 
centage of manganese was 5.2 times the 
percentage of silicon and the multipli- 
cand made to equal a percentage in the 
steel of 2.05 the metal would be en- 
tirely free from blow holes, but the pipe 
would be large; if the total was made to 
equal a percentage of 1.66 the pipe would 
be smaller and numerous minute blow 
holes would appear, but not enough to 
harm the steel for the use to which it was 
to be put. He also found that 0.0184 
per cent. of aluminum would give the 
same result as the 1.66 percentage of 
manganese and silicon. 

In the bessemer converters the silicon 
increases the temperature of the bath, 
which gradually decreases as it is blown 
out. Thus the lower percentage of the 
silicon in the pig iron the shorter will be 
the blow, and below 1 per cent. of silicon 
is dangerous, as it does not give time 
enough for the removal of the impurities. 
At the end of the blow 0.2 per cent. of 
silicon is added to rid the bath of the 
gases. Thus the percentage of silicon 
is usually under 0.2 in bessemer steel, 
and for steel rails many engineers are 
limiting it to 0.1 per cent. 

During the “killing” in the 
process the steel absorbs silicon from the 
crucible and thus becomes sound by 
throwing off the graphite 
crucibles used in this country give up 
more silicon than the clay crugibles used 
in Europe, and consequently allowances 
have to be made when charging. Too 
long “killing’’ makes the steel harsh, 
brittle and weak, owing to its absorbing 
too much silicon, which is liable to be 
retained in steel in the form of silicates. 
Crucible steels nearly always contain 
more than 0.2 per cent. of silicon. 


crucible 


gases. The 


The influence of silicon on the results 
of quenching is similar to that of carbon 
in many ways. It is also dependent upon 
the co-existing amount of carbon and 
manganese. It neutralizes the injurious 
tendency of manganese, and it is difficult 
to obtain silicon in steel without the pres- 
ence of manganese. 

An increase in the percentage of sili- 
con slightly raises the tensile strength 
and lowers the elongation and reduction 
Up*to a content of 4 per 
cent., silicon increases the tensile strength 
about 80 pounds per square inch for 
every 0.01 per cent. Beyond this amount 
a weakening of the metal seems to take 
place. Without a considerable percent- 
age of manganese, silicon show 
very low shock resistance, whether an- 
nealed or quenched. With 0.20 per cent. 
of silicon the tensile strength is increased 
about one-third more than 0.01 per cent. 
of carbon would increase it. Beyond a 
content of 5 per cent. silicon steels are 
but little used for structural purposes. 

Steels containing a little less than 1 
per cent. of carbon and from 1 to 2 per 


of area. 


steels 


cent. of silicon have been used quite suc- 
cessfully for hard tool steels. Below a 
content of 1 per cent. silicon ceases to 
have an influence on quenching and the 
metal may be classed as a special car- 
bon steel. Some makers of steel try to 
keep the silicon as low 
many of the best steels contain from 0.20 
With the carbon con- 
tent low the silicon may be raised to a 
carbon 


kept low. It 


as possible, but 
to U.80 per cent. 


with the 


hh 


figure, but 
high the silicon should be 


fairly high 
should also be kept low when the phos- 
phorus is high. 

Silicon steels are extremely fibrous 
with a remarkable resistance to shock in 
the direction of lamination, Dut practic- 
ally no resistance in a direction perpen- 
dicular thereto. This quality makes them 
especially adapted for leaf springs. 








Jamestown, N. Y., is planning to cele- 
brate its centennial beginning on August 
29 and ending on September 4, 1910. 
There are to be industrial exhibits, em- 
phasizing those lines in which the city 
is prominent. 
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Methods of Heating. 
Cooling and Grinding 


Successfully Applied 








The use of the instruction chart for 
blacksmith and forging shop appliances 
is further shown in Figs. 6, 7, 8. The 
method of procedure and description of 
the apparatus were described by the 
writer in an article entitled “Standard 
Shapes for Cutting Tools,” which ap- 
peared in the AMERICAN MACHINIST, Vol- 
ume 30, Part 2, pages 652, 757 and 793. 
The instruction chart and implements are 
issued to the workman in advance of each 
operation. 

TREATING PLANT 

The treating department is equipped 
with oil furnaces, cooling screens, pyrom- 
eters and heat-timing devices. 

As oil was the fuel selected for the 
treating furnaces, owing to gas not being 
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TURNING UP THE POINT 


available, it was necessary to secure an 
oil-furnace for the high-heat treatment, 
so designed and constructed as to be 
capable of generating and maintaining a 
heat beyond the melting point of high- 
speed steel. A series of heat tests with 
the various types of oil furnaces on the 
market found one meeting the require- 
ments. 

As soon as it was realized that uni- 
form results could not be obtained from 
judging by the appearance of a tool when 
it had remained long enough in the high- 
heat furnace, it became apparent that for 
a given-sized tool of a given kind, there 
must be a definite time for producing the 
required hardness and red-hardness in 
a high-heat furnace capable of maintain- 


ing the necessary uniform and intense 


*Continued from pa we 334 


By W. H. Taylor 


heat, so that in order to secure the de- 
sired results, on a basis of time, tempera- 
ture and mass, the use of instruments 
became necessary. 

To obtain the best results high-speed 
steel should be preheated slowly to 1500 
degrees Fahrenheit and then rapidly to a 
temperature just below the melting point. 
The heats in both preheating and high- 
heat furnaces are maintained at a 
uniform temperature, so that for each 
kind of tool of a given size, there will 
be a prescribed time in which the tool 
shall be subjected to the high heat in 
order that the desired qualities of hard- 
ness and red-hardness may be developed 
without injury to the steel. 

The temperature of the preheating 
furnaces is regulated to 1500 degrees 
Fahrenheit and is continuously measured 
by a pyrometer of the Le Chatelier type 
coupled to a wall type indicator arranged 


the lower right-hand corner of Fig 
11. 

Having described the appliances fi 
regulating and measuring the tempera 
tures of the furnaces, a description of a: 
instrument for measuring and indicatin 
periods of time in which tools shall re 
main iff the high-heat furnaces, is nex 
in order. Stop watches were first em 
ployed for timing the high-heat treat 
ment but were found unsatisfactory, as 
it was almost impossible for one oper 
ator to handle a watch, tongs, prepare 
tool for treatment and place a tool in th 
preheating furnace in the time required 
for treating an average tool. This neces- 
sitated an assistant to do the timing. 
Then hour-glasses, containing different 
quantities of sand, apportioned to com- 
plete a flow in a period of time corres- 
ponding to that required for treating a 
tool of a given size were next tried. The 











TESTING BENCH AT 
LEFT 


Fic. 7. TRIMMING. 


to read direct in degrees Fahrenheit as 
shown in the upper left-hand corner of 
Fig. 11. This temperature remains con- 
stant by reason of the fact that the sup- 
ply of oil and air can be regulated to 
give the desired heat; a condition which 
makes it impossible to heat tools beyond 
this point. 

For regulating the temperature of the 
high-heat furnaces a Fery Thermo-elec- 
tric telescope is used. This type of rad- 
igtion pyrometer is capable of measuring 
the highest temperature attainable. The 
telescope as shown in the foreground of 
Fig. 9 is focused on the flame in center of 
combustion chamber and by means of a 
twin cable attached to the thermo-couple 
in the telescope is joined to a pyrometer 
galvanometer where the temperature is 
recorded in degrees Fahrenheit by a 
thread recerder making a continuous 
automatic record of the temperature in 
the furnace. The recorder is shown in 











Fic. 8. TESTING THE POINT 


objections to this method were; after the 
operator had placed a tool in the furnace 
and simultaneously turned the glass, he 
then directed his energies toward the 
preparation of tools for subsequent treat- 
ment, and frequently forgot to watch the 
glass. From these experiences came the 
evolution of a horometer, an instrument 
capable of indicating periods of time 
from '4 of a minute to 434 minutes, and 
so constructed that by adjustment any 
fractional period between the two e 
tremes can be indicated. The device is 
commercially known as a heat timer and 
is shown in Fig. 12. 

This instrument involves the w 
known mechanical principles applied ‘9 
clocks and consists of a wheel which s 
actuated by a suspended weight; 
velocity of the wheel being control! 
by an escapement which in turn is res 
lated by a swinging pendulum. The 
vice is started bv pulling a cord and w! 
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1e prescribed time has elapsed, it auto- 
iatically rings a gong and stops. This 

accomplished by means of pins and a 
awl; the former are fitted into holes 
rilled in the rim of the wheel and spaced 
quidistant, the latter controls the gong 
lapper and operates the latch which re- 
tricts the penduium from swinging. As 
1e wheel revolves the pins come in con- 
ict with the pawl and carry it to a 
oint where it slips by the pin and causes 
ie latch to fall, thus stopping the pen- 
dulum and simultaneously rings the gong. 
[This device indicates periods of time 
anging from 0.25 to 4.75 minutes, and 
any time between these limits can be ob- 
iined by inserting the requisite number 
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It will be noted that the tools on the 
screen, as shown in the photograph, are 
partly incased in a covering. This is to 
prevent the intense heat of the high-heat 
furnace directly affecting any portion of 
the tool other than the nose. This cover 
is an asbestos composition, made by mix- 
ing long asbestos fibers with water to 
about the consistency of putty, and can 
be used several times by re-mixing. 

It will also be noted that a stand is 
shown in the photograph located in front 
of the furnaces. This stand contains a 
pewdered slag into which the nose of a 
tool is dipped when it is transferred from 
the preheating to the high-heat furnace, 
This slag, under the effect of heat, forms 
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PREHEATING 


Place a number of tools on the hearth 
of the preheating furnace with their 
noses at a slight distance from the fire 
until they have warmed up, when they 
are moved gradually toward the hotter 
portion of the furnace so that the entire 
nose of the tool may be slowly and uni- 
formly preheated to a bright cherry red, 
allowing plenty of time so that the heat 
may penetrate thoroughly to the center of 
the nose and thus avoid danger of crack- 
ing from too rapid heating. As the tools 
are moved from the hearth, in the fire and 
away from the furnace, other tools should 
be placed on the hearth so that as long 
as the batch to be treated there 


lasts, 


| 





of pins in the rim of the wheel and by 
adjusting the position of the pendulum’s 
bob. The device must be adjusted to in- 
dicate the exact period of time required 
for treating each size tool. With this 
heat-timing device one operator will treat 
n average of about forty 
per hour, and absolutely 
rm results. 
Rapid cooling of high-speed tools from 
e high heat down to, or below, 1500 
grees Fahrenheit is accomplished un- 
ra blast of compressed air. The neces- 
ry appliances consist of a table whose 
p is formed by a wire screen, a jointed 
pe bracket capable of swinging over the 
tire screen surface, and a diffusing 
zzle capable of emitting a copious vol- 
ie of air sufficient to dissipate the heat. 
is arrangement is shown at the extreme 
ft of Fig. 9. 


tools 


secure uni- 


— 


GENERAL VIEW OF HEAT-TREATING 
a coating which prevents the intense heat 
from injuring the outer layers of the 
steel before it has penetrated the entire 
body of the nose. 


TREATING HIGH-SPEED STEEL 


This high-heat treatment consists of: 

a—Heating the tool slowly to 1500 de- 
grees Fahrenheit. 

b—Heating the tool rapidly from that 
temperature to just the melting 
point. 


below 


fast to below the 


1550 degrees 


c—Cooling the tool 
breaking-down point, i.e., 
Fahrenheit. 

d—-Cooling the tool either fast or slow 
from this point to the temperature of the 
air, and classified as follows: 

Ist. Preheating. 2d. High-heat. 34d, 
Cooling. 


DEPARTMENT 


will be no delay in the warming up and 


preheating. 


HiGH HEAT 


After the tool has reached its proper 
intensity in the preheating furnace, it is 
withdrawn, the nose dipped in the slag 
box and transferred to the high-heat fur- 
nace. This transfer must be made with 
rapidity so as not to allow the tool to cool 
marked Simultaneously 
with placing the the high-heat 
furnace, the operator with his free hand 
pulls the cord and starts the heat timer. 


The tool remains in the high-heat furnace 


degree 
tool in 


to any 


until the gong sounds, when it is imme- 
diately transferred to the cooling screen. 
In the interim the operator gives his at- 
tention to arranging the tool at the pre- 
heating furnace and to the preparation 
of tools for treatment. 
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COOLING 


Immediately the tool reaches the cool- 
ing screen its nose is placed directly 
under a heavy blast of compressed air 
and allowed to cool to below 1500 degrees 
or to the temperature of the air, before 
being removed from the blast. 

Tools treated in this plant, with the 
equipment described, retain the fine vel- 
vety grain that characterizes the best 
high-speed steel, and are equally efficient 
for roughing or finishing either steel, 
iron. While the _ tools 
treated at temperature (1800 to 
2400 degrees) as is the more common 
practice, require a longer exposure in the 


or cast 
lower 


brass 








Fic. 10. TEMPERING FURNACI 
forge or furnace, and as 
the desirable property of red-hardness is 
impaired, a coarse grain is developed and 
the outer lavers of the steel are slightly 
injured. Any of which renders the tool 
unfit for finishing work and less efficient 
on roughing, owing to the particles that 
easily crumble away at the cutting edge, 
causing the tool to ruin more quickly. 


a consequence 


GRINDING DEPARTMENT 


in selecting grinding machines, not only 
for the central plant but for the yards as 
well, particular attention was given to the 
method of applying pressure to the tool 
during the operation of grinding. It be- 
ing recognized that high-speed tools are 
easily injured by being overheated during 
the operation of grinding, even though a 
heavy stream of water is thrown continu- 
ously upon the nose during the grinding 
operation. The injury to tools from over- 
heating in be- 


grinding is most serious 


AND 
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cause there is no way of detecting it ex- 
cept by finding through actual use that 
the tools are of inferior quality. The prac- 
tice of fastening a tool rigidly in a slide 
or tool rest which is fed against the 
emery wheel with a screw (positive 
feed), is to be deplored, since, soon after 
grinding starts, the surface of the tool 
is made to conform exactly with the 
shape of the wheel, after which grinding 
becomes exceedingly slow and the tool is 
rapidly overheated. As soon as the tool’s 
surface, which is being worked upon, is 
giound so as to fit exactly and closely 
against the outside surface of the wheel 
no water can find its way between the 
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desired. Machines designed to grind tools 
in this manner were selected as they 
would insure uniform shapes in the ini- 
tial grinding given at the central plant, 
and in the subsequent grinding given at 
the yards. The relation between the 
former and the tool’s cutting edge is 
shown in Fig. 14. 

Sample tool boards, illustrated in Fig. 
15 displaying 41 shapes of standarc lathe 
and planer tools, as adopted by the board 
and manufactured at the central plant, 
were furnished to each yard. It will be 
noted that each tool is identified by a 
symbol denoting its class, shape, shape of 
cutting edge, straight or bent, and hand. 

















BATH Fic. 11. 
wheel and the tool and thus carry off the 
heat from the latter. 

The uniform reproduction and main- 
tenance of standard shapes for cutting 
edges, as adopted by the Board, was next 
given consideration. The best method 
presenting itself was grinding by means 
of formers made exactly to the shapes 


First LETTER } SECOND LETTER 


= 


Shape of Cutting Edge.} 


PYROMETER GALVANOMETER FOR FURNACES 


A neumonic system of symbols was 
adopted to facilitate rapid handling of 
tools at the central plant and yards. All 
requisitions on the central plant for tools 
bear the symbols which signify the size 
(determined by the width of shank) and 
the kind of tool wanted. All of the dies 
gages, formers, instruction charts, etc 


Tuirp LETTER. FourtH LETTER 


Subclassification of 


Second Letter 
Straight 


Class Shape of Nose. Bent and Hand 
—_ . | - - iStraight \ 
| | Straight thy 
Paring I porting < wok s Bent 30° to [ rime 
| — a oa N jBent 45° to fright | 
V -Shape Bent 60° to — 
| | Bent 90° to — 
{ } 
KEY FOR SUBCLASSIFYING STANDARD SHAPE CUTTING TOOLS 
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used in the manufacture of tools bear a 
symbol corresponding to the symbol 
shown on the sample board for each re- 
spective shape and size of tool. 

The key for sub-classifying the shapes, 
together with the signification of the let- 
ters making up the symbols, are given in 
the following table. 


PHYSICAL TESTS 


To carry out the tests, an extra heavy 
lathe, provided with special feeds and 
speeds, was installed in the central plant; 
as were test pieces, which are open- 
hearth steel forgings, 10 feet long and 20 
inches diameter, whose physical char- 
acteristics are known. 

In making physical tests the import- 
ance of performing the work on a lathe 
capable of pulling the desired cut with- 
out variation in the established speeds, is 
not generally recognized, nor is the ma- 
terial usually employed for test pieces 
of a known and uniform quality. Uni- 
formity in cutting speed and in the qual- 
ity of metal cut enables physical tests to 
be carried out with a degree of accuracy. 


CHEMICAL TESTS 


Drillings are taken from the test pieces 
furnished with the various lots of steel 
and are analyzed by the Government 
chemist. The tolerances (in per cent.) 
are given in of the Naval specifications. 
From time to time “check analyses” are 
made by other chemists. Test pieces 
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to fill orders on hand, and the balance 
available for future orders. 

From time to time, in accordance with 
the demand (i.e., when the balance sheets 
show the quantity available for filling 
orders to have fallen to a minimum de- 
cided upon) manufacturing orders will 








Fic. 13 
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drilled and tools ready for test are shown 
on the stand in Fig. 16. 


GENERAL OUTLINE OF SYSTEM 


Standard tools will be regularly carried 
in stock by the general storekeeper, who 
will fill orders received from the various 
yards. Balance sheets, or stock ledgers 
will be kept in the planning department 
of the manufacturing department, show- 
ing, for each kind and size of tool, the 
quantities in stock, under way, required 





HEAT-TIMING MACHINE 


be issued for making up a lot of tools. 
These will always call for as large a lot 
of any given size and kind of tool as is 
consistent with the demand. 

Each yard will regrind standard tools 
furnished by the central tool-dressing 
plant until such time as they require re- 
dressing, when they will be returned and 
replaced by newly dressed tools furnished 
from stock by the general storekeeper. 
Worn-out tools when returned will be 
placed in bins in the tool-storage room, a 
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separate bin being kept for each size and 
kind of tool, and whenever manufacturing 
order for tools is issued these will be in- 
cluded in the material for the order—thus, 
if 100 tools are called for on a manufac- 
turing order and there are 50 of that kind 
and size of tool on hand to be re-dressed, 











THE GRINDING DEPARTMENT 


they will be issued to the forge shop to- 
gether with the material for 50 new tools. 
The new steel only being charged to the 
manufacturing order, and as no charge is 
made for the worn-out tools, the effect 
will be to decrease the average cost per 
tool to the vards ordering.. The general 
storekeeper will make no distinction be- 
tween new tools and _ re-dressed tools. 
When a lot of tools are finished they will 
be delivered to the general storekeeper, 
with an invoice giving the cost of the 
same and the new average cost per piece 
at which they are to be charged when is- 
sued. 

Tools for the Philadelphia yard will be 
re-ground in the central tool-dressing 
plant, the tool room each day making up 
a lot and sending them to be re-ground 
and returned. New tools, or tools to re- 
place those requiring re-dressing, will be 
ordered from the general storekeeper. 
Re-grinding of tools for the Philadelphia 
yard will be charged to the proper stand- 
ing job order. 

Raw materials, that is steel in bars, 
and worn-out tools to be re-dressed, will 
be stored in bins provided for the pur- 
pose in the storage room attached to 
central tool-dressing plant. Finished 
tools will be delivered to the general store- 
keeper’s department upon the completion 
of a manufacturing order. Worn-out 
tools that have become too short to be 
re-dressed, will, suitable 


again when 
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FORMERS 





quantities accumulate, be drawn down to 


bars suitable for smaller size tools. 
Manufacturing orders will be issued in 
the regular manner for this work and 


when this steel is used in making tools 
up, it be charged to the order for 
the tools for which it is used at the price 
Drawing down 


will 
it costs to draw it out. 
short pieces of steel will give employment 
hammers when work on 


to the steam 


tools is slack. 


RESULTS AND CONCLUSIONS 


One of the main reasons leading up to 
the establishment lay in the fact, that, 
although the navy yards were supplied 
with expensive high-speed steel, the re- 
not with the 
was very 


sults commensurate 
price paid for the steel. This 
due to improper heat treatment. 


were 


largely 
The proper treatment of high-speed steel 
very simple and undertaking 


iS a 


easy 


is reduced to a mechanical process. 
Before the central plant was estab- 
lished, the different vards treated high- 
speed steel in oil-furnaces, and in soft- 
coal or coke forge fires with no degree 
of uniformity in the results obtained. 
This condition was due to the fact that 
no ins were provided for determining 
s to hether the heats obtained were 
sufficiently intense, or whether the tools 
ver posed for the proper time, other 
than by the operator’s judgment. In the 


case of oil-furnaces, the construction was, 
nost cases, such as to be incapable 
of withstanding the high heat after it 


aid been once generated nor were these 


vith a view of gener- 


ating a at more intense than is ordin- 
r required for forging. In the case of 
S ¢ i r fires ft was i! ost T 


a 
yr 


advantages possesse 


yard 





over each forging 
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if suitable apparatus is provided and it 





THEY SHARPEN 








and treating its own tools are summarized 
as follows: 

Saving effected through buying steel in 
larger lots according to standard chemical 
and specifications; permitting 
competition and resulting in getting a 
uniformly high-grade steel at a lower cost 
than where it is bought in small lots by 
proprietary brand. 

Economy in operation due to making 

up tools in larger lots on a manufacturing 
basis, and to workmen becoming skilled 
in all branches of a particular class of 
work. 
. Maintenance of standards being far 
easier to accomplish in one plant than in 
several, and all plants are assured of 
uniformly high-grade tools. 


physical 
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SAMPLE TOOL BOARD 





Smaller outlay is required for equip- 
ment than if each yard does its own 
dressing and treating. 

By confining all experiments and tests 
to one special department, production in 
the shops in the various yards is not in- 
terfered with and the officers and men in 
charge can give their entire attention to 
the efficient running of their shops. 

It was found that, while the central 
plant was productive of great economy 
in the manufacture of uniform tools as 
compared with the previous method, there 
were also other elements of shop prac- 
tice combined with the use of and main- 
tenance of tools, which would effect large 
economies provided uniform. methods 
were employed at all yards forming the 
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group dependent upon the central plant 
for their supply of tools. To facilitate 
the maintenance of uniformity in the 
shape of the cutting edges of all tools, 
after their first use and until the time 
they require re-dressing, each yard in 
the group was equipped with a universal 
tcol-grinding machine (a facsimile of 
those at the central plant) capable of re- 
producing the prescribed shapes. by 
means of formers. The application of 
other economical methods to be employed 
in combination with the use and main- 
tenance of tools was left to the officers in 
charge of the navy yard shops, and from 
observations made by the writer, while 
visiting the different yards, found the 
officers in charge thoroughly conversant 
with the requirements of their respective 
shops, in this connection, and were aug- 
menting the value of the central plant by 
applying those elements of shop practice 
so closely connected with the use and 
maintenance of cutting tools. 

In order to secure the greatest output 
from a machine shop, two things are 
manifestly important: The machine-toois 
must be run at high speeds and they must 
be kept running as nearly continuous as 
possible. 

In the first instance the desired result 
is largely accomplished by furnishing the 
operator with properly forged, treated 
and ground tools, which will permit of 
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the machine running at high speeds. In 
the second instance by establishing a 
systematic method of grinding, so that an 
end is put to the practice of allowing 
machines to stand idle while the work- 
men grind their tools or await their turn 
at the grinder; by removing all grind- 
stones and emery wheels generally found 
scattered throughout the shop, and thus 
compelling the workmen to procure their 
tcols from the tool room through the me- 
dium of messengers, provided for the 
purpose of carrying tools between the 
machine operator and the tool room. 

The advantages derived from grind- 
ing tools in a systematic manner are 
summarized as follows: Increased output 
due to machines not standing idle while 
workmen grind their tools; increased out- 
put due to tools being ground to uniform 
standard shapes; saving in the cost of 
grinding tools. 

It was anticipated that high-speed steel 
in accordance with the _ specifications 
probably would be more expensive than 
the kinds previously purchased. This ex- 
pected increase in price was to be offset 
by greater efficiency of tool steel and the 
more satisfactory conditions that would 
result from having a definite heat treat- 
ment. It was realized, further, that the 
question of net saving from the use of 
better quality tool steel would depend 
largely upon whether shop system and 
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management were adapted to taking full 
advantage of the better and more uni- 
form tool steel used. 

Contrary to expectations, however, it 
was found that steel manufacturers bid 
extremely low prices on high-speed steel 
purchased under the specifications, sev- 
eral large contracts having been let at a 
price of 34 cents per pound as against 
prices previously paid for proprietary 
brands varying from 40 to 60 cents. 


CARBON TOOL STEELS 


While it is not intended in this article 
t® treat in detail anything but the manu- 
facture of high-speed lathe and planer 
tools, it is of interest to note that similar 
methods have been applied by the offi- 
cers in charge of this plant, with most 
giatifying results, in the purchase of car- 
bon steels and in the manufacture of car- 
bor-steel chisels and flat drills for use in 
air tools, great quantities of which are 
used in ship work. The proper harden- 
ing and tempering temperatures being de- 
termined for each lot of steel in accord 
ance with the requirements of the speci- 
fications under which the lot was pur- 
chased. This method of purchase and 
treatment has entirely overcome the 
trouble and expense experienced in the 
past with tools of this class. The tem- 
pering furnace and bath for carbon tools 
are shown in Fig. 10. 








Power Loss of a Slipping Belt 


By ALL. Campbell 








One often sees discussed the question 
whether or not a slipping belt is less eco- 
nomical of power than one which does 
not slip. If we consider that when a 
belt slips friction occurs between the pul- 
ley and belt, thus creating heat, it is at 
once seen that part of the driving power 
is “lost,” as the radiation of this heat 
attains no useful end. Tne approximate 
amount of this loss may be obtained as 
follows: 

A motor delivers ten horsepower to a 
line shaft by means of a six-inch double 
leather belt running 2000 feet per minute. 
The accompanying sketch shows the belt 
tension T to be 300 pounds on the tight 
side, while the tension 7, on the slack 
side is 135 pounds. The average belt 
tension 7. will then be about the half 
sum of the other two, or 218 pounds. 

The tension in the walls of a thin cyl- 
inder due to a uniform pressure is equal 
to the product of the unit pressure mul- 
tiplied by the radius of the cylinder. 
Conversely, since the average belt ten- 
sion at the pulleys is 218 pounds, the 
average belt pressure per inch length of 
contact with either pulley is equal to 218 
pounds divided by its radius in inches. 
This amounts to 11 pounds for the large 
pulley and 44 pounds for the small one. 
Since the lengths of belt contacts are 


70 inches and 14 inches respectively, the 
total pressure of the belt on the large 
pulley is 770 pounds, and on the other 
616 pounds. 

If the total belt slip be 10 per cent. 
the slip on the motor pulley will be 
about 6 per cent., or inversely propor- 
tional to the total belt pressures. A 6 


T.= 218 Lbs. 
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TENSIONS IN THE BELT 


per cent. slip on the motor pulley 
amounts to 120 feet per minute. If the 
coefficient of friction of leather on iron 
is 0.2 then the grip of the belt on this 
pulley amounts to 616x0.2, or 123 
pounds. The loss of work is then 123 
pounds multiplied by 120 feet per minute 
or 14,760 fvot pounds per minute. In 
like manner, the belt slip on the large 
pulley being 4 per cent., the pulley 
rim travels 80 feet per minute slower 
than the belt. The grip of the belt on 


this pulley is 154 pounds and the energy 
lost per minute is 12,320 foot pounds. 

The total energy lost in this drive due 
to a 10 per cent. belt slip is then about 
27,000 foot pounds per minute, or seven- 
eighths of a horsepower. In the above 
computations centrifugal force on the 
belt has been neglected. 

It would thus appear that the proper 
remedy is to set belts so tightly that slip- 
page will be reduced to a minimum. 
(Some slip is necessary, since without 
slip there is no friction between belt and 
pulley, and no power can be transmitted.) 
This, however, is apt to produce excess- 
ive strains in shafts, bearings and belts; 
and high repair bills will result. A much 
better solution would be to use some re- 
liable belt dressing and run belts as 
slack as possible with little slip. 








The principal points to be observed in 
mechanical tests of lubricants are the 
effects of speed, load, temperature, and 
the frictional effects due to viscosity and 
oiliness, according to a paper presented 
to the American Society of Mechanical 
Engineers. The measurements on which 
depend the quality of the oil include the 
frictional resistance, the temperatures 
and the endurance of the oil film. 
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Making Copper Rolls for Printing Cloth Adtorta/ Correspondence 








The printing of designs or figures of 
any kind on cloth requires much careful 
preparation in the of making the 
rolls from which the designs are printed. 
These are usually made of copper and 

diameter from about 4 to 7 
and in length up to 48 inches, 
bore of from 3 to 4 inches in 


way 


vary in 
inches 
with a 


for the engraving. It will be noted that 
the grinding spindle is spring-mounted, 


which is an unusual method in connec- 
tion with grinding. 
ENGRAVING THE ROLLS 


After the roll has been accurately 
ground and polished, it is given a coating 


a reduced copy engraved on the roll by 
each of the diamond points shown. These 
are usually worked on opposite sides of 
the rolls as shown in this case, so that, 
in this particular instance, 18 cuttings 
are being made at one time. 

The roll has to be very carefully pro- 
portioned so as to distribute the design 


























Fic. 1. GRINDING THE 


diameter. The rolls are first turned off 
in a lathe which is usually made special- 


ly for this work and are finished by 
a grinding wheel shown in Fig. 1 
where it is mounted on a_ vertical 


spindle. This does away with the use of 
hand polishing stones and not only grinds 


the roll but leaves it polished all ready 





A CORNER OF 


CopPPER ROLLS 





THE 


of asphaltum varnish and goes to the en- 
graving machine shown in Fig. 2, to have 
the desired pattern cut through the varn- 
ish before being etched. The pattern is 
greatly enlarged and is usually made on 
a zinc plate which is placed on the bed 
as can be seen, so that outline can 
be easily followed by the operator and 


its 





ROLL-MAKING SHOP 


Fic. 


2. ENGRAVING THE ROLLS 


uniformly upon its surface, and is 
mounted so that it turns on the outside 
of the roll itself, instead of depending 


on the accuracy of an arbor. It is so 
arranged that any fore-and-aft move- 
ment of the tracing pointer turns the 


roll a proportionate amount and copies 
the design perfectly. 
THE BACKGROUNDS 

Backgrounds are usually made by 
what is known as the “pricking-on” pro- 
cess, which in effect is a nurling operation 
in which the nurl cuts through the coat- 
ing of varnish in the same way as the 
engraving tool and allows the acid to 
attack the copper and produce the design. 
In pricking on this background the roll 
travels over the figure designs which 
have been already traced, so that it is 
necessary to go all over these designs 
and carefully varnish out the background 
where it interferes with the figures, in 
order to prevent any etching where it 
is not desired. 

Fig. 3 shows a corner of the shop of 
John Hope & Sons, Providence, R. I., 
who make this machinery and do work 
of this kind. Four pricking-on machines 
are shown and vertical-spindle grinder 
is at work at the back of the room. It 
will be seen that the rolls run on their 
own journals as in the engraving ma- 
chines. After this it becomes a simple 
etching operation, and with a few finish- 
ing touches the rolls are ready for use. 
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The Independent Industrial School, of 
Beverly, Mass., opened in August, 1909, 
is an excellent example—which perhaps 
cannot be equaled—of what a small city 
can do for industrial education, and of a 
way in which manufacturing interests 
and school authorities can codperate to 
mutual advantage in solving a trouble- 
some educational problem. 

A word of explanation in regard to 
the city and its industrial conditions is 
necessary. Beverly is a small city of 
some 17,000 inhabitants, situated on the 
coast about 20 miles north of Boston 
at the terminus of Boston & Maine 
suburban railway service in that direc- 
tion. Within the city limits are a large 
number of country estates occupied dur- 
ing the summer by the colony that wel- 
comed President Taft during the season 
of 1909. There is also a large farming 
community carrying on a dairying and 
market-gardening business. In manu- 
facturing there are but two industries— 
the making of shoes and the making of 
shoe machinery. The latter is by far 
the more important, employing some 3000 
men and occupying a new and thorough- 
ly modern plant. 


MOVEMENT FOR AN 


SCHOOL 


BEGINNING OF THE 
INDUSTRIAL 


During the winter seasons of 1907- 
1908 and 1908-1909 an industrial evening 
school was conducted in Beverly under 
the joint management of the school com- 


mittee and the Massachusetts Commis- 
sion for Industrial Education. No charge 
was made for tuition; textbooks were 
furnished free, and there were taught 
mechanical drawing, industrial drawing 
and design, shop mathematics and a 
few other allied subjects.. The enroll- 


ment during the second winter was 275. 
This school was considered a success 
and was undoubtedly a benefit to men 
working at their trades during the day. 
At the same time it was realized that 
it did not reach the boy or girl just com- 
ing out of school, unfitted to earn a 
livelihood and yet compelled to go to 
work at once in order to obtain at least 
partial support. 

Superintendent of Schools Adelbert 
L. Safford appreciated the need of 
specific trade education in the city and 
after conferring with the Massachusetts 
Commission on Industrial Education, and 
at their request suggested several repre- 
sentative men of the city as a local com- 
mittee on industrial education. This sug- 
gestion brought action and the Beverly 
commission was appointed by the State 
commission, with George H. Vose chair- 
man, representing the machinist trade, 
Mr. Safford, secretary, and seven other 
members representing shoe manufac- 
turers, gardeners, organized labor, flor- 


ists, business interests, the industrial 
evening school referred to above, and 
girls, the last through a woman mem- 
ber of the commission. 


WorK OF THE BEVERLY COMMISSION 


This lotal commission was appointed 
in October, 1908, and during that fall 
and the succeeding winter held frequent 
meetings. At these meetings representa- 
tives of the leading industries of the city 
were present and discussed the relations 
of their respective industries to industrial 
education. All agreed that something 
should be done. The representatives of 
the industries were a unit in stating that 
they were greatly in need of skilled work- 
men and would gladly assist the com- 
mission by employing the young people 
who had received industrial education 
as soon as they were fitted to enter the 
shops, or go out to the farms. No 
one, however, representing the agri- 
cultural interests or the shoe manufac- 
turers, was willing to make any move to 
aid the commission in developing a plan 
for teaching the mechanical skill of their 
trades. 

In dropping this phase of the subject 
it should be stated that the commission 
is still organized and hopes to develop 
a workable scheme to cover these two 
industries. In this article we are more 
particularly interested with the school 
that has already been started and which 
is teaching the machinist trade. 


APPRENTICESHIP AND TRADE SCHOOI 
VERSUS INDUSTRIAL SCHOOL 


The opinion of this commission in re- 
gard to the disadvantages of apprentice- 
ship and trade schools, when compared 
with an industrial school affiliated with a 
first-class factory, is so clearly written 
and of such interest that I quote it en- 
tire: 

“The opinion of the Beverly Commis- 
sion is that the schools in which the 
pupils are indentured under a forfeit to 
Stay four years are hampered in various 
ways by this and that on the 
whole, these less favorable 
to the apprentices than to the manufac- 
turers. On the other hand, the pupils 
that are merely taken into the shops on 
half time do not seem to receive that 
systematic and progressive advancement 
in learning the different parts of the in- 
dustry that is desirable. The money value 
of the product of the boy’s labor often 
seems to be more determinative to the 
manufacturer than the pupil’s progress 
in learning the trade. To a certain ex- 
tent, the pupils are exploited in this 
way for the benefit of the manufacturer. 

“On the other hand, in a mere trade 
school where the work is not carried on 
under the conditions of a real factory, it 


system 
schools are 


is almost impossible for the pupil to at- 
tain a practical skill and efficiency equal 
to that of a good workman in a factory. 
The workman’s time as a factor in the 
cost of production, never can be suffi- 
ciently demonstrated to a pupil in a 
mere school where his presence and 
wages do not depend upon his actual 
productive ability. Neither can the time 
that may properly be used and the skill 
required for the different operations be 
sufficiently understood by the pupil until 
the product is put to actual commercial 
use and the pupil rewarded for his work 
in proportion to his perception and ad- 
justment of these factors of production. 
Moreover, the establishment of independ- 
ent factory schools involves a very large 
expenditure for buildings and equipment 
and a large cost for maintenance and raw 
materials. This is reduced by the 
sale of products, but the school is at a 
serious disadvantage both in the pur- 
chasing of raw materials and in the mar- 
keting of products. Moreover, an in- 
dependent factory school must establish 
and maintain its own standards of effi- 
ciency in workmanship and production, 
and its own esprit de corps among its 
workmen and_ its standards of 
scholarship and equipment in its school, 
while the industrial school that is affili- 
ated with a first-class factory on the one 
hand and school on the 
other, without being dominated by either 
factory or school, has constantly before 
its pupils the best standards, both in- 
dustrial and educational, which must be 
powerful incentives to the pupils of the 


school.” 


cost 


own 


a_ first-class 


The scheme and organization of the 
school as established is consistent with 
the above opinion. 

PROPOSAL OF THE UNITED SHOE Ma- 


CHINERY COMPANY 


After a large number of meetings on 
the part of the commission, and agree- 
ment among its members as to what 
should be done, it still seemed as if the 
results would be negative, because of 
lack of coéperation on the part of man- 


ufacturers. However, the situation was 


entirely changed as regards the ma- 
chinist trade by a proposal received 
from the United Shoe Machinery Com- 
pany through its general superintendent 
M. B. Kaven. This proposal was: “A 
separate department will be organized 
in the factory of the United Shoe Ma- 


chinery Company and equipped with all 
necessary machine tools for the accom- 
modation of 25 boys at one time. Two 
groups of 25 will alternate between the 
factory and the school house. The com- 
pany will furnish all material and keep 
the accounts as proposed, and purchase 
the products at established prices. The 
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United Shoe Machinery Company will 
make up the deficit between the earnings 
of the factory shop as shown by the ac- 
described above, and the cost of 
maintenance of the factory shop _in- 
cluding the salary of the instructors while 
in the shop. The hiring of the shop in- 
structor or foreman and manager of the 
shop will be in the hands of the Commit- 
tee on Industrial Education as proposed 
above.” 

This proposal 
local commission, a 
made to the State commission and a suit- 
able ordinance passed by the city govern- 
ment. 

The management 
school is vested in a board 
composed of the mayor, five members of 
the and one or more 
citizens appointed by the mayor. It is 
provided that each proprietor of an in- 
dustry who provides shop facilities satis- 
factory to the trustees shall be represent- 
ed by one member of the board, nomin- 
ated by the proprietor of the industry 
and appointed by the mayor. 


count 


accepted by the 
favorable report 


was 


and control of the 
of trustees, 


school committee 


OPENING OF THE SCHOOI 


The school opened on August 2, 1909, 


with 50 boys enrolled, divided into 
two classes of 25 each. One class re- 
ported to the shop for a week’s work, 


the other to the school room for a week’s 
instruction; at the end of the week, the 
classes changed places. 

School-room facilities are provided in 
the high-school building and include the 
use of regular high-school equipment for 
teaching drawing, blueprinting, physics, 
chemistry, business forms and methods, 
and the like. 

The shop 
machine tools of 


equipment consists of 34 
standard sizes and of 
the best makes, together with a full 
equipment of small tools. In addition 
the boys have checks and can draw tools 


from the regular tool supply-rooms of 
the factory. 

The relative cost of the equipments 
is worthy of note. On the one hand 


the city has set aside a small class-room 
with desks for 25 boys, representing a 
cost of perhaps a few hundred dollars. 
On the other hand the United Shoe 
Machinery Company has set aside a 
much larger amount of floor space and 
an equipment of machine tools and small 
tools representing an aggregate value of 
some 315,000 to $820,000. No can 
in regard to this proposition that the 
industry has not been ready and willing 
its full share of the expense of 
education. 


one 


Say 


to assume 


industrial 


SCHEME OF INSTRUCTION 


In the, school the boys are taught me- 
shop 
fundamentals of physics and chemistry. 
English, forms. But 
courses have not been in operation long 
enough to be clearly defined. 


chanical drawing, mathematics, 


these 


husiness 


In connec- 
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tion with mechanical drawing, sketching 
is emphasized; clearly a most valuable 
point, for if there is any part of the 
art of drafting in which the average 
draftsman is deficient it is in rapid, in- 
telligent, free-hand sketching. 

The school day is of eight hours for 
five days a week. Saturday is given as 
a full holiday. No home are 
required. 

At the factory the aim is to teach skill 

in the trade under actual shop conditions. 
Thus regular machine parts are selected 
involving operations suitable for instruc- 
tion and sent to the school shop depart- 
ment. Here they are given to the boys, 
together with the regular outfit of jigs, 
fixtures and other special tools, which 
would be used in a regular manufacturing 
department No changes whatever are 
made from regular shop manufacturing 
conditions. The boy takes his job and 
may at first perform only one operation 
until he has mastered the use of the 
various tools. After that is done he takes 
his job and carries it through, operation 
after operation, until the part is finished. 
If a job is not finished during the week 
in which he is in the shop, as a rule it 
is laid aside until he comes again. In 
special cases, if the work is in a hurry, 
it may be finished by another boy in the 
school shop or sent to a manufacturing 
department. Each operation is inspected 
by a regular shop inspector under ex- 
actly the same conditions and with ex- 
actly the same care as if the work came 
from a manufacturing department. 
- Thus the shop atmosphere, shop hours, 
shop methods, shop accuracy and shop 
efficiency are all with a boy throughout 
his entire course in the shop school de- 
partment. The length of the course is 
not definitely fixed at present, but will 
probably be from two to four years, de- 
pending upon the extent of the instruc- 
tion that it is wise to give the boy. 

As a matter of convenience Mr. Saf- 
ford has taken up the active directing of 
the school work, and Mr. Vose of the 
shop work. Both are members of and 
responsible to the board of trustees. 

Mr. Safford is now contemplating a re- 
vision of the work in the first six grades 
of the public schools, planned to lead up 
systematically to the work in the indus- 
trial school. Thus the latter will become 
a real continuation school. 


lessons 


THE Pay Boys 


All of the work furnished to the school 
shop department is piece-work and the 
boys are paid one-half of the regular 
piece-work rates; the other half is with- 
held as a partial reimbursement to the 
company for the expense of maintaining 
the department. On this basis the boys 
average while in the shop $2.50 to 53.50 
per week in wages, the amount of the 
earnings deperfding almost entirely upon 
the energy and diligence of the boys. 

It is probable that the school will never 
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pay in a dollars and cents way, although 
the accounts show a slight improvement 
month by month from the time the school 
was opened. 


THE Boys ADMITTED 


A requirement has been established 
that a boy must have passed through the 
sixth grade of the public schools, or have 
had an equivalent amount of schooling 
before being allowed to enter the indus- 
trial school, and to have attained the 
age of at least 14 years. A canvass of 
one section gave this result: Two boys 
were from the tenth grade, five from the 
ninth, eight from the eighth, five from 
the seventh, two from the sixth, and two 
others from lower grades. The excep- 
tions were made on behalf of two boys of 
foreign parents, who had apparently re- 
ceived an amount of education equiva- 
lent to the sixth grade, but were handi- 
capped because of their imperfect knowl- 
edge of the English language. 

Some 12 or 15 of the boys in the 
classes are sons of men working in the 
factory. This speaks well for the at- 
titude of the machinists of the city toward 
the school. If they did not believe that 
the instruction was adequate, both as re- 
gards the school work and the shop work, 
it is evident that they would not allow 
their sons to take the course. 

Some five or six boys started the course 
in the summer and then dropped out to 
enter the high school. If these boys 
started the industrial course as an ex- 
periment, the fact that they returned to 
the high school probably proves nothing, 
but if the industrial school inspired them 
to get a better education, clearly it has 
already done a great deal for that par- 
ticular half dozen boys. 

Several boys have been dropped or dis- 
charged from the classes during the past 
few months. The final test is aptitude and 
diligence in shop work. If a boy shows 
lack of proficiency in school room, but 
diligence and skill in the shop, he need 
not fear losing his position in his class, 
for it is clearly recognized by everyone 
connected with the school that its aim 
is to produce skilled workmen. 

When the school opened there were 
more than enough applicants to fill the 
two classes of 25 each. Since that time 
there has been a waiting list, having some 
15 to 20 bona fide applicants. Thus it 
is evident that there is no difficulty in 
getting boys to attend the school and 
learn the trade. 

Several boys who were working in reg- 
ular shop departments have given up 
their positions there in order to enter the 
school, thus showing that they or their 
parents appreciate the difference in the 
quality of training, whether given through 
the medium of the school or whether 
picked up in manufacturing departments. 


THE INSTRUCTORS 


There are two instructors, one for each 
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class, and each instructor stays with his 
class, alternating between the shop and 
the school room. This feature is ap- 
parently an innovation. The instructor 
knows what work each boy has done in 
the shop and is able to adapt the school- 
room instruction to it, to explain and fix 
the principles upon which the shop work 
was based. At the same time he has no 
chance to become merely a teacher and 
grow away from the shop; or merely a 
shop instructor and grow away from 
the school or class-room view-point. The 
arrangement appears to be most happy, 
both for the good of the boys and the 
good of the instructors themselves. In 
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addition to this teaching by the two reg- 
ular instructors special instruction ‘6 
given by the high-school teachers. 

One-half of the salaries of the instruc- 
tors is paid by the company. 

The future must show us just what re- 
sults will be obtained and how the 
scheme will eventually work out. Yet the 
beginning as sketched in this article is 
deserving of study and commendation. 
There has been real coéperation between 
the school authorities and the manufact- 
urer; there has been no heavy burden 
placed upon the tax-payers of the city; 
the school authorities have had no com- 
plex problems in trade teaching to face 
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and solve; and the shop has net at- 
tempted to tack school training onto a 
manufacturing business. The boys get 
their school training where they always 


have received it—in the school; and 
again they get their shop training where 
they always have received it—in the 
shop. Many believe that the employer 
should train his own workmen at his 
own expense. Here he does that very 
thing as regards mechanical skill. The 


United Shoe Machinery Company is 
clearly deserving of credit for the broad 
manner in which they have taken up this 
problem of industrial education and aided 


in its solution in their city. 








Card Index Method for the Technical Library 


By John S. Watts 








I have read innumerable articles upon 
different methods of keeping and index- 
ing scrap books, technical cuttings, etc., 
but have not heard of any system which 
appears to me to so entirely cover the 
field as the one which I have developed. 

The fault I find with the usual methods 
of filing away clippings, whether under a 
system of self indexing or not, is that the 
index to these clippings covers only the 
clippings, whereas the information re- 
quired may not be in the clippings but 
may have been seen in some other book, 
and then one must try to remember where 
it was seen and hunt through the indexes 
of a various number of books, wasting 
considerable time, should the item wanted 
not be indexed under the same name used 


by oneself. ; ae 

Ellipse Book age 
Area, to find. Moles O76 
Area of segment a -2 ps | 
Laying out — aa -2 29 
Pewcmmery, to Bed... ssces sce Moles Goo 
Transverse and conjugate dia. Moles G60 


The above shows a typical card from 
my index. For instance, if I want to find 
the area of an ellipse, the index directs 
me to Molesworth’s pocketbook, page 676; 
if I want the area of a segment of an 
ellipse I must turn to my binder No. 2 
(B-2) page 29. The cards I keep in a 
cabinet with alphabetical guide cards, and 
as will be seen, no matter in what book 
or in what,clipping the information is to 
be found, the index will direct straight to 
it. 

When I began this index I was aware 
of the tendency we all have at first to 
gather up all kinds of useless matter in 
our enthusiasm, so adopted a rule only 
to index such subjects or items as I had 
occasion to hunt up in the course of my 
work. To carry this out, whenever I 
ceme against any point upon which I 
have to look up an authority, I make a 
note of it on a pad I keep in the card 
index cabinet and in my spare time I 
make sure of having the best information 
to be had on the point, and then index 
the position of the information. If it is 
in one of my own books that finishes it, 


if it is in a magazine, catalog or such that 
I do not want to keep the whole thing I 
cut out the item and file it away in a 
binder. 

I use two sizes of binders, both being 
plain spring-back loose-leaf binders, num- 
ber them B-1, B-2 and number the pages 
consecutively as I put them in. Occa- 
sionally it may be desirable to interpolate 
a page between two already numbered, 
say we want to keep some items together, 
and to do so would have to place a page 
between pages !9 and 20. I simply num- 
ber the new page 19.1 or 19.9, according 
to which page, 19 or 20, I want the new 
one to come next to. This can be carried 
on indefinitely, for one can put a page 
between 19.9 and 20 by numbering it 
19.95. 

It is not at all necessary to have items 
relating to similar subjects together, as 
the sample card will show, in fact if 
some items are in bound books and some 
in clippings it cannot be done without 
destroying the bound books, but is some- 
times an advantage. I have been using 
this system for five and have a 
practically complete index to all the in- 
formation I am likely to want in my col!- 
lection of technical books, although, of 
course, the clippings continually grow. I 
find it a great advantage to have only 
the one index to all my “five feet of 
books” and to know just what name to 
look for in the index, as one can 
doing the christening himself, 
names that habit has made familiar. 

I use binders 6x9 and 9x12 inches and 


years 


when 
using 


I have always been able to cut my clip- 
pings to one or the other of these sizes 
There being no need to paste the clipping 
on anything, both sides of the page are 
available. If desired, it is just as easy to 
keep the whole magazine intact, and in- 
dex the item AMERICAN Ma- 
CHINIST, Volume 


as being in 
10, 276. 

A good feature of this system is that 
when one has got a method or formula 
indexed in this way, he infallibly 
use the same again the next time a rea- 


will 


son for its use occurs, as the fact of its 
being on the index proves its having been 
used before, and if it had not proved 
trustworthy it would have been removed. 
Without some such system one may use 
a different method evepy time to produce 
the same result and have the trouble of 
hunting it up and then use a personally 
untried formula. 

Another good point of this method is 
that by always keeping a query on my 
pad until I find the information required, 
and by using my spare time hunting 
through all the available sources likely 
to give the answer I find to be a good 
education in itself, tending to keep me 
up to date. 








The Truthful Business Broker 








“When I bought this shop through you 
eight months ago you said it was a little 
gold mine, that the owner was selling out 
only on account of sickness, and that if 
I would give you a paltry three thousand 
not sell it six months later 
matter of fact I 


for it I would 
for ten thousand As a 


can’t get fifteen dollars a week out of 
the business, the late owner is the 
healthiest man in town, and no one but a 
fool would give me five hundred for the 
scrap heap you foisted on me for six 
times that amount.” 

“My dear sir, you wrong me. My 
business has been built on a foundation 


of truth and not only do I stick to truth 


but I at all times avoid exaggeration. 
I told you the shop was a little gold 
mine; I might have said a microscopic 
gold mine, but it would have savored of 
the braggart. I told you the late owner 
was sick; had you asked me the nature 


of his sickness, | would have told you he 
was sick of the shop. I said you would 
shop, six months after you 
bought it, for ten thousand dollars; | 
might have said you will never be able to 
sell the shop for half what I asked you 
for it, but as I said before modesty and 
lack of braggadocio are my long suits. 


not sell the 
































































































































































































































500 AMERICAN MACHINIST 
Drilling, Grinding and Milling 
Fixtures in Automobile Work 









March 17, 1910. 


Convenient Methods 
of Machining Parts 
Quickly; Accurately 








Editorial Correspondence 


[he drilling, milling and grinding fix- cient movement of the turret for facing. 
tures illustrated herewith are from the A number of interesting fixtures are 
shops of Nordyke & Marmon, Indian- shown in Fig. 5. The upper groups are 
apolis, Ind., to whom we are indebted for used for the gear-carrying plates in the 
the photographs. rear-axle system and the lower for the 

A very convenient universal fixture for transmission pieces. No. 1 is a jig for 
drilling, tapping and facing ball housing drilling the outside holes for securing the 
covers, rear-axle housing covers and _ piece to the axle housing. No. 2 is for 


au 

















Fics. 1, 2 AND 3. THREE USEs OF A CONVENIENT, ADJUSTABLE ANGLE PLATE 











transmission cases is shown in Figs. 1, drilling the bearing cap holes. No. 3 
2 and 3. The fixture is quickly changed handles the bearing bolt holes, while 
to suit the angle at which the piece must No. 4 is a boring fixture and cutter for 
lie. The tap follows the drill and when a horizontal boring machine and takes 
through it is automatically released and care of boring the bearing support of the 
drops through. The facing tool then fin- carrier plate for the differential gear. 
ishes the job. This gives three opera- No. 5, fixture for turning the outside 
tions with one movement of the drill 


diameter and facing the bearing cap. 
No. 6 is another lathe fixture for facing 
the bearing caps on the inside, while 
No. 7 is an indexing fixture for boring 
the center holes for the gear. 

Nos. 8 to !4 show the jigs and fixtures 
for the transmission cases. The first, 
No. 8, is*a box jig used under a multiple- 











drill press for the bolt holes for holding 
the transmission case to the axle hous- 
ing. No. 9 is an indexing fixture for 
locating the gear center holes, both for 
boring and facing. No. 10 is a drill jig, 
and is shown lying against the base of 
No. 9. This is for the holes for the 





spindle 

Fig. 4 shows an indexing fixture for 
facing and boring bodfes for the spur- 
gear oil pump. It is attached to the 
faceplate of a standard engine lathe, and 
is used in combination with a_ special 
turret tool post. The piece is slipped in 
against locating pins and is quickly 
secured with four hinged studs. When 
facing, the index pin is in the center. 
With the clamp loosened and index pin 
moved to one of two holes, one of the 
gear chambers is bored. The index pin 
is then moved to the third hole and the 
other gear chamber bored, bringing the 





centers the exact distance apart. A 
hinged stop is used on rear of cross-slide 
guide on carriage for limiting the diam- 


eter of the bore and for providing suffi- Fic. 4. 


INDEXING FIXTURE 








FOR O1L Pump Bopy 














March 17, 1910. 


AMERICAN MACHINIST 


501 























FIG. 


torsion-tube support and_ gear-shifting 
bars. No. 11 drills the holes in the re- 
verse shaft. No. 12 is a fixture for the 
horizontal boring machine for facing the 
cover joints at the side of the case. 
Fig. 13 is a combination jig which locates 
the holes for the cover plate, while 
No. 14 is for drilling holes in the side of 
the case for the screw which holds the 
reversing shaft. 

Fig. 6 shows an indexing grinding fix- 
ture used for grinding square shafts. It 
is shown on a Brown & Sharpe No. 3 
grinder having an ordinary spring collet 
in the spindle nose which grips the shaft 
on the round ends. The original pulley 
has been replaced with an indexing pul- 
ley to avoid the necessity of changing 
when the fixture is used for grinding 
round shafts. 

In Fig. 7 is a very novel milling fixture 
which required no little thought and in- 


5. A Group OF DRILLING 


genuity to work out 


milling fixture used for facing the alum- 


BORING AND FACING 


It is an indexing 


Jics 


fixture to 


the cutter 


for distance. TI 


fixture carries a gage pin for setting the 


1¢ 


inum oil-pump carrier, one of the faces _ fixture is machined to receive the squared 


being at right angles to the other. The end 


of 


the piece which is clamped 


in 








. 8. 


GRINDING CAMS 


AT 


TER HARDENING 




















Fic. 6. GRINDING SQUARE SHAFTS 











Fic. 
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See 


A NI 
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AT MILLING FIXTURE 
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Fic. 9. CUTTING-OFI 
position and the other end is clamped in 
a V-rest, thus bringing the piece in exact 
position for the operations. 

When the base is faced off in the posi- 
tion as shown, the fixture is indexed for 
the other end, bringing the right-angle 
surface to the cutter, making it unneces- 
sary to move the table after the fixture is 
once set. 


Cams are ground on a No. 3 Brown & 


Sharpe grinder with special fixture, as 
shown in Fig. 8. A base plate carries a 
hinged support for the spindle and a 


weight, not shown, which holds the mas- 


ter cam up to the roller on the wheel 


PisToN RINGS 


Fic. 10. 


spindle. The grinding wheel is the same 
size as the roller referred to. The cam 
to be ground is fitted to the spindle in the 
hinged fixture alongside the master cam. 
With this fixture the grinding is done 
very rapidly and accurately. 

An interesting milling fixture for cut- 
ting piston rings is illustrated in Fig. 9. 
A .piston-ring pot is bored and 
turned to size. It is then fitted on an ex- 
panding arbor which fits into the milling 


first 


fixture. The arbor is revolved slowly by 
means of a double set of worm gears 
driven from the worm on the cutter 
arbor. A series of slitting saws properly 
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MILLING KEYWAYs IN CAM SHAFTS 


spaced forms the cutter and the work is 
done completely at one operation. 
Keyways are milled in the cam shafts 
by an indexing fixture illustrated in Fig. 
10. The flanged end of the cam shaft is 
first drilled with four holes, and all key- 
ways are located in certain relation with 
these holes. The fixture slides endwise 
on its base, having a locating pin to 
secure the various positions for the key- 
ways in the length of the shaft. The 
index at the flanged end revolves the 
shaft for locating the keyways around it, 
making a very simple and efficient fix- 


ture for this work. 








Foresight vs. Hindsight in a New Shop 


By P. S. Locke 








A visit to a machine shop in a small 
city of one of the middle western States 
brought out some interesting conditions, 
eften found though generally less glar- 
ing. 

The 


brothers 


company was started by two 
who owned practically all the 
tock. The elder, being more experi- 
enced and having developed some good 
oil-pumping machinery, took 
the management. The was 
made treasurer, but continued in a news- 
peper business until the concern should 
become large enough to warrant his be- 


for 


ideas 
younger 


coming actively associated in its manage- 
ment. About the the business had 
developed to this point the elder brother 
died and the treasurer assumed the man- 


time 


agement at once 

With a 
is brother, 
clined himself, he 
the details with comparative ease; 
followed and within a 


years it necessary to 


good trained by 
and being mechanically in- 
was enabled to grasp 


suc- 


organization 


the business 
couple of became 
increase the manufacturing facilities and 
add a make their line 
more complete. 

\ customer was their land 
and building, a secured 
nd a modern factory building, designed 


cess 


few machines to 


for 


was 


found 


larger site 


by a mill architect, erected. This build- 
ing comprised three stories, a main floor 
and two galleries, with a traveling crane, 
and the scheme arranged for individual 
motor driven machines. 


SELECTING A SUPERINTENDENT 

The manager, though a hustler, finding 
the details of the shop too burdensome, 
selected a former associate in the news- 
paper office, who had put in some money 
when the capital was increased, to carry 
out and made him 
superintendent. the manager 
at the time they moved their old ma- 
chinery and installed the new left 
laying out of the shop to the superin- 
tendent. 


improvements 
Illness of 


these 


the 


How 


Viewed from the end of the first gal- 
lery, and looking down the length of the 
shop, as I was being shown through by 
one of the voung men from the drawing 
room, on account of the manager having 
an important meeting on hand, the gen- 
eral appearance impressed me very fav- 
orably; white walls, plenty of windows 
giving good light and an air of attention 
to business were the noticeable features. 
After a moment or so another feature 


He Dip It 


became prominent that at first had not 
been noticed; there seemed to be an ex- 
cessive number of trucks and boys weav- 
ing their way around and among the dif- 
ferent machines. Keeping this in mind 
the cause revealed itself during our pro- 
gress through the shop, and a few ques- 
tions put to my guide further enlightened 
me. 


Wuy He Dip It 


The superintendent, not realizing the 
advantage of placing machinery to suit 
the work had arranged things according 
to his own ideas, somewhat after the 
plan he might have followed in “‘making- 
up” news in a paper; so much space to 
be filled—put the biggest machines in the 
most prominent places, like head lines 
and “scoops,” and then group the other 


different kinds together as one might 
group “local news,” “sporting events,” 
“society gossip” or articles for the 
“woman’s page.” As an example of his 
method, the storeroom for small tools, 
supplies and parts that were made in 
quantity by automatics, etc., being re- 


garded as nonproducing and a necessary 
evil, was placed at the extreme end of 
the right-hand top gallery in accordance 
with his idea of its value. A small ele- 
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vator had been put in, after the building 
was finished, to save time in getting to 
and from it. This elevator was referred 
to with much pride as an evidence of 


how uptodate they were in providing 
everything necessary to carry on the 
work. 

THE EFFECT 


Following the work through was quite 
a puzzle. Castings came in at the re- 
ceiving door, main floor left-hand side 
near the corner, were taken to the space 
in the center where they were cleaned 
and laid out for machining, then to the 
boring mills, main floor left-hand side 
south—to the planers, main floor left- 
hand side north—to the lathes, main floor 
right-hand side—to the drill presses, first 
gallery right-hand side—to the grinders, 
main floor left-hand side center—to the 
painting department, top gallery left-hand 
side—to the erecting department, main 
floor center. The small machines had to 
be taken from the erecting back to the 
painting department, while for large ones 
the painter had to come down to the ship- 
ping floor. The automatics were placed 
with the lathes, main floor right-hand 
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side. Their material was brought from 
the stock-racks just outside the building 
on the left-hand side and taken when 
finished, to the storeroom with its ele- 
vator attachment, top gallery. 

From the foregoing it is easy to see 
why so many trucks, boxes and boys 
were required. 


THE 


On rejoining the manager in the of- 
fice his manner indicated that approval 
of the plant as a whole was looked for. 
Relying upon my long acquaintance with 
him I spoke my piece, saying: “Building 
is fine but arrangement of machinery 
awful.” He sat right up and with a 
belligerent air began to fire questions at 
me, the answers to which can readily be 
imagined. He was not fully convinced 
until a plan giving the location of ma- 
chinery had been made with red-ink 
tracings—a__ startling cobweb effect, 
showing the progress of the work through 
the shop. Then a floor plan was drawn 
and cardboard blocks in various colors 
(denoting each machine drawn to scale), 
located thereon, showing a rearrangement 
which appeared practically to eliminate 
the costly criss-cross procedure. 


RESULT 


503 


The necessary changes were immedi- 
ately started notwithstanding it was real- 
ized the cost would be several thousand 
dollars, to say nothing of interruption to 
the business, and in spite of the fact that 
much more had been spent at first than 
calculated. 

Conditions of this kind prevail in a 
great many shops and are most always 
due to growth, to adding one machine at 
a time, to changes in the line of machines 
manufactured, to cramped quarters, to 
other things beyond the power of man 
to foresee. Rearrangement, especially 
where shafting is in use, is difficult and 
expensive. Study of this subject is often 
neglected, due to press of other, seeming- 
ly, more important matters. 

By making sure that the cost of pro- 
duction is down to the smallest figures 
consistent with the standard of quality 
adopted and being ready to meet keener 
competition when trade slackens up and 
reductions in prices are made, “to keep 

running, to retain skilled help,” 
the concern that watches every 
little detail, stopping every possible 
waste, whether of time or material, 
proves itself fit for survival and succeeds 
in the long run. 


shops 


etc., 








Universal Joint Angular Variations 


By b.. J. Stoddard 








The continually widening field for the 
application of machinery adds interest to 
each machine part and demands a closer 
study of its design. The automobile has 
greatly extended the use of the uni- 
versal joint, and aviation promises to pre- 
sent still further requirements. The fol- 
lowing is an attempt to make more ac- 
cessible the data which may guide the 
judgment of the designer. 











Fic. 1. 
_OF Two ELEMENTS OF 





DIAGRAM SHOWING RELATIVESPFEDS AND POSITIONS 
UNIVERSAL JOINT 


. 


It is assumed that the design of joint 
is such that the pivots are at right angles 
to each other but the position of the 
plane through these pivots of attachment 
varies between the planes in which the 
ends of the shafts rotate. Let us repre- 
sent the path of rotation of a pivot x 
on the driving shaft, by a circle in the 
plane of the drawing (Figs. 3, 4 and 5) 
and the path in which the connected pivot 











y, on the driven shaft rotates, by a cir- 
cle of the same diameter as the first- 
named circle, and intersecting it. The 
path of the driven pivot is shown in full 
lines in front of the plane of the drawing 
and dotted back of said plane. These 
pivots are connected by a quadrant-link 
x y. 

The positions of x and y, Fig. 3, are 
the data points from which the angles of 
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RELATIVE SPEEDS, POSITIONS AND MAXIMUM 
ACCELERATION 
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the driving and driven shafts, respective- 
ly, are reckoned. In the position indi- 
cated in Fig. 3 the velocity of the driven 
point vy is being retarded by the increas- 
ing angularity of the link xy with refer- 
ence to the plane of the path of this point 
and the velocity of the point y is a mini- 
mum. In Fig. 4, x and y have rotated 
approximately 45 degrees, the angularity 
of the link xy is neither increasing nor 
diminishing and the velocities of the driv- 
ing and driven shafts are equal. In Fig. 
5 the angularity of the link xy is dimin- 
ishing with reference to the path of the 
point y and the velocity of the driven 
shaft is a maximum. 

If we assume that the driving shaft has 
a uniform angular velocity, that of the 
driven shaft will vary in this same way 


but to different extents for different 
angles 6 between the shafts. In Fig. | 
an angle, 6-31 degrees, is assumed; 


the uniform angular velocity of the 
driver is represented by the radius of the 
circle ABDIFH, and the varying ve- 
locity of the driven shaft by the radii of 
the ellipse. The angle passed through at 
equa! small intervals of time by the driv- 
ing shaft is represented by the uniform 
divisions of the outer circles, and the 
corresponding positions of the driven 
shaft are indicated by the radial lines. 
The angle of deviation is that between 
any one of said lines and the next divi- 
sion of the outer circle ahead of it. 
Referring to Fig. 1, the velocity of the 


driven shaft is a minimum at J and E, 
x » 
J 
: H 
/ 
' 
; ” 
' 
J : 
E 
Fic. 3 
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driver, until at the latter point it has in- 
creased the normal angle by the greatest 
angle of variation, and so on. If we as- 
sume a uniform movement of both the 
driving and driven mechanisms, the in- 
termediate shafts will be twisted first in 
one direction and then in the other, to the 
extent of the greatest angle of variation. 

In Fig. 2, the successive positions of 
the driver at equal small intervals of time 
are laid off on the base line. As the 
velocity of the driver is uniform, the base 
line may also represent time. The ver- 
tical lines represent the positions of the 
driven shaft at times corresponding to the 
adjacent divisions of the base line. The 
line ab represents the velocity of the 
driver by its uniform distance from the 
base line, and the line cd, the variable 
velocity of the driven shaft in the same 


(.reatest 


Angle of 
Greatest Angle Variation of 
Angle of Variation of Driven 
Be- (Driven Shaft Shaft— Coe flicient 
tween Empirical Rational of Greatest 
Shafts Formula Formula Velocity 
: ; | 
) 0) ) 
: . Cos @? 
5 0 6.75 T) 7” 1.004 
10 0° 27 O° 26’ 1.O15 
1S l 0.7 l 0’ 1.035 
20 1° 48 47” 1. 064 
25 2° 48.7 2° 48’ 1.103 
30 1 3 | * td 1.155 
3. 5° 30.7 42’ 1.221 
1) q” 12 36’ 1.305 
Bx 
a) 4 Q \ 
j \ 
\ 
i 
‘ 
G i Cxe- 
1 
y 
4 - y 


x 
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DIAGRAMMATIC VIEWS OF UNIVERSAL JOINT IN THREE POSITIONS 


that is at 0 degree and 180 degrees and a 
maximum at C and G, that is at 90 de- 
grees and 270 degrees. This is true for 
all angles of the shafts. The 
of the two shafts are equal at B,D,F and 
H, about 45 degrees, 225 
degrees and 315 degrees. This varies a 
little with different shaft angles @. 


velocities 


degrees, 135 


very 

Fiom H to B the driven shaft is moving 
slower than the driver and from B to D 
faster. It is assumed that there is the 


normal angle of 90 degrees between the 
actuating pins (or their equivalents) of 


the shafts at J. From this point to B 
the driven shaft is dropping behind and 
at the latter point the greatest angle of 


variation is attained. From B to C the 
driven shaft is catching up and again has 
the From C to D, 


the ahead of the 


angle at C. 
shaft is getting 


normal 


driven 


way. The greatest rate of increase of 
the velocity of the driven shaft (its ac- 
celeration) is at about 45 degrees, where 
the velocities of the shafts are the same. 
It is represented by the slope of the 
tangent to the line cd. These points may 
also be observed by reference to Fig. | 
but not as clearly and accurately. 

The following points might be taken 
into consideration in designing a univer- 


sal joint: 
(a) It might be desirable to provide a 
shaft that would be durable when sub- 


jected to an angular deflection equal to 
the greatest angle of variation, four times 
in each revolution. 

(b) Assuming a uniform velocity of 
one shaft, what would be the greatest 
and least velocity of the other shaft? 

(c) Assuming that the driver exerted a 





March 17, 1910. 


uniform torque, what would be the great- 
est and perhaps the least torque trans- 
mitted to the driven shaft? 

(d) Assuming a uniform velocity of 
the driver, what would be the accelera- 
tion of the driven shaft ? 

(e) To what torque might the driven 
shaft be subjected, in view of (c) and 
(d) ? 

a 

In the accompanying table the third 
column gives the greatest angle of va- 
riation for the angle @ of the shafts 
given in the first column. The shaft will 
be twisted to the extent of this angle both 
ways, as ordinarily adjusted and con- 
structed. Intermediate values may be 
calculated by the simple empirical form- 
ula V 0.279", the degree of approxi- 
mation is shown by comparing the values 


Coefficient of 
Coefficient of Greatest 
Greatest Accelera- Acceleration in 
tion in Radians Radians per 
per Second per Second per 


Coefficient Second, Using Second, Using 





of Least Revolutions per Radians per 
Velocity. Minute Second 
j i) 
. sin. © 
Cos gq » 
: | 4— ees 
} cos. D 
0.9962 0. OOOOS362 0.007625 
0.9848 0 0003358 0.03062 
0.9659 0. 0007604 0.06934 
0.9397 0.001364 0.1244 
0.9063 0.002158 0.1968 
0.8660 0.003157 0.2879 
0.8192 0.004382 0.3996 
0. 7660 0.005362 0.5346 


of column 2, which were calculated by 
this formula, with those of column 3 cal- 
culated by the rational formula. This 
empirical formula may be easily com-. 
bined with the formulas for the strength 
and resilience of shafts to obtain a form- 
ula for calculating the dimensions of the 
shaft. The angle @ is taken in degrees 
and the result is in minutes of arc. 
b 

If the velocity of the driver is multi- 
plied by a value taken from column 4, the 
greatest velocity of the driven shaft will 
be obtained for the corresponding angle 
9, of the shafts, and if multiplied by a 
value taken from column 5, the least ve- 
locity will be the result. Thus if the 
angle of the shafts was 20 degrees and 
the velocity of the driver was 600 revolu- 
tions per minute, the greatest velocity of 
the driven shaft would be 600 x 1.064 
equals 638.4 revolutions per minute, and 
the least velocity 0.9397 600 equals 
563.82, a variation of 638.4— 653.82 
equals 74.58 revolutions per minute. 

The greatest angle of twist is 1 degree 
47 minutes. 

c 

With parts rigidly connected the foroe 
transmitted is inversely as the velocities. 
If, therefore, we divide the assumed uni- 
form torque of the driver by the proper 
value in column 5, we shall have the 
greatest force transmitted, neglecting in- 


— — YI 


Ay 
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ertia. Thus, if we assume a driving torque 
of 175 pound foot units, the greatest 
torque transmitted, with the shaft angle 
assumed, would be oe = 186 Ib. ft. 
The same result would be obtained by 
multiplying by the corresponding value 
given in column 4, because these numbers 
are reciprocals. 
d 

The maximum acceleration of the driven 
shaft, the driver being assumed to have a 
constant velocity, may be obtained by 
multiplying the square of said constant 
velocity taken in revolutions per minute, 
by the proper number taken from column 
6, or, taken in radians per second, from 
column 7, in either case the product is 
radians per second, per second. Thus, in 
the case assumed, the acceleration is 
(600)* « 0.001364 — 491+, radians per 
second, per second. Six hundred revolu- 
tions per minute is about 62.8 radians per 
second. (62.8)° « 0.1244 — 491 

The greatest rate of increase of veloc- 
ity occurs from about 45 degrees to 55 
degrees. If therefore we find this in- 
crease between these angles and multiply 
it by the reciprocal of the time, we shall 
have an approximation to the maximum 
acceleration. Thus in the above example 
with the shafts at 20 degrees and the ve- 
locity of the driver 600 revolutions per 
minute or 62.8 radians per second, the 
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velocity of the driven shaft with the 
driver at 45 degrees is 62.68 radians per 
second, and at 55 degrees it is 64.04 ra- 
dians per second. Then the increase of 
velocity, when the driver is turning this 
10 degrees, is 64.04 — 62.68 — 1.36 ra- 
dians per second. The time is 1/360 of a 
second. 
260 


1.36 X ©" = 489 


radians per second, per second: A fair 
approximation to 491 as above given. 
e 

To obtain the torque due to inertia we 
have only to multiply the acceleration by 
the moment of inertia J, of the driven 
part. 

Suppose we assume that a flywheel is 
being driven, which has a rim with an ef- 
fective radius of 9 inches 4; foot 
weighing 150 pounds. To find the mo- 
ment of inertia we divide the weight of 
the rim by 32.2 and multiply by the 
square of its effective radius taken in 
feet. Thus 


(?)? = 2.6203. 


Multiplying by the acceleration 491, gives 
a torque of 491 « 2.6203 = 1286 pound- 
foot units. 

By referring to the figures, it will be 
seen that when the acceleration is great- 
est the velocities of the shafts are about 
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equal, so to get the total torque trans- 
mitted we have simply to add 175 (the 
driving torque) to the above, thus 1286 
plus 175 = 1461 pound feet, which act- 
ing at, say a 3-inch '4-foot radius, 
equals 1461 x 4=— 5844 pounds _ that 
would have to be borne by the articula- 
ticns of the mechanism. 

The data here given are intended 
merely to afford convenient means for 
calculating limiting conditions. Within 
these limits the judgment of the designer 
will be exercised. 

Formulas from which these results have 
been derived may be found in numerous 
books dealing with the mathematics of 
mechanisms, such as “Kinematics of Ma- 
chinery,” by Prof. John H. Barr, and 
Herman’s translation of Weisbach’s “Me- 
chanics of Engineering,” Volume 3. Also 
Unwin’s “Machine Design.” 

The expression over column 7 of the 
table; 


san. 


which multiplied by w’*, the square of 
the angular velocity, will give the maxi- 
mum acceleration of the driven shaft; 
was derived by Chas. W. Burrows, of the 
3ureau of Standards, and myself, as 
given in an article published in the 
Horseless Age, September 9, 1903. 








Odd Number of Teeth in a Clutch 


By John FE. Sweet 








I have always had the greatest admira- 
tion for the man who, by a single thought, 
devised something that makes simple 
and easy that which was, or seemed to 
be difficult. 

In handling a Cincinnati milling ma- 
chine I noticed that the clutches had an 
odd number of ieeth, whereas every one 





cut one side of the teeth and then the 
other; but to cut an odd number of teeth 
it is necessary to have only a plain mill, 
thick enough so that twice through will 
cut the wide part of the gap, and thin 
enough so that it will pass through the 
small part. This will be best understood 
by referring to Figs. 1, 2, 3 and 4. 
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SUCCESSIVE CUTS IN PRODUCING AN Opp NUMBER OF TEETH 


had heretofore noticed or made, had an 

ven number; usually eight. 

My curiosity was at once aroused, and 

discovered there was reason enough for 
and figuratively speaking, wanted to 

at the man on the back who hit upon 

le scheme. 

To mill an even-tooth clutch it is neces- 

ary to set the machine twice; first, to 


Fig. 1 shows a finished three-tooth 
clutch; Fig. 2 a single cut with a proper 
thickness milling cutter set with one side 
exactly central; Fig. 3 the second cut, 
which finishes one tooth; and Fig. 4, the 
third cut, which finishes the other two 
teeth, completing the job. 

A clutch with any odd number of teeth 
can be finished in the same way, and if 


one side of the cutter is exactly central 
the clutch will be a mechanical fit. 








Concrete Patterns 








In a paper read before the Pittsburg 
Foundrymen’s Association, dealing with 
pattern shops, concrete patterns for cast- 
ings were made the subject of some dis- 
cusssion. The example of a shell-like 
casting for a gear case was mentioned 
which was modeled in clay and an im- 
pression made in plaster of the male 
side, which was to be the drag. By pro- 
cessing a reverse was made, and the fe- 
male poured, from which the cope was 
constructed. The author of the paper 
then proceeds to say: 

These were poured in hardened con- 
crete in an iron flask, allowed to dry, 
rammed up separately, put together and 
poured from hand ladles. We never had 
a pattern, but got a fine, perfect casting; 
size about 18x30x13 inches deep, 22 
indentations, bosses and oil courses, ir- 
regular in shape, j< inch thick, weight 
228 pounds; all fromblueprint '{ size. One 
hundred castings from an ordinary con- 
crete pattern are possible and then make 
a new one for less than you could patch 
up, varnish and store a wood pattern. 
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Operations in Forming and 
Bending Brake Beam Parts 


March 17, 1910. 


Utility of Simple Dies 
and Long Life of 


H.. §. Steel Punches 








When we consider the thousands 
of freight cars used in the United States, 
nothing of cars, the 
question of brake 
siderable importance, in view of the part 
they making modern railroad 
traveling For, 
seem, if it were not for the ability 
would be 


to Say passenger 


beams assumes con- 
play in 
possible. strange as it 
may 
to stop quickly, high speed 
practically impossible in railway work. 
The plant of the Buffalo Brake Beam 
Company, at Buffalo, N. Y., adjoining 
known as the old Lackawanna 
village, with its five hundred‘brick houses 
so nearly alike that it seems almost im- 
possible for a man to pick out his own 
abode even when sober, number 
of very interesting operations in bending, 
punching and forming the various parts 
make up a complete brake 


what is 


has a 


that go to 
beam. 

stages of the 
the air- 


nine 
in which 
swings and 
interesting features. 


shows the 
fulcrum 


Fig. 1 
brake-beam 
brake has a 
number of very The 
bar steel is cut up into straight lengths, as 
shown at the extreme left and after being 
heated, the first operation is to place it 
breaking-down dies at B, Fig. 2, 


lever which 


in the 


which bend the ends in the shape shown.” 


It then goes to the twisting or forming 
dies, which put. it into the third position. 
This twist varies according to the design 
of the brake beam, which has to be made 
to fit specifications submitted by different 
railroads. This is a unusual 
bending or forming operation and a care- 
ful study of the dies will show how this 


somewhat 


Special Correspondence 


is accomplished. The end of the piece is 
carried down straight by the back part of 
the upper die, bending it over the block 
shown and after the piece is firmly held 


punching, first with D and then E, but op- 
erations F and G are interesting as being 
out of the ordinary. The punch F bulges 
the metal around the hole which has al- 

















Fic. 1. 


by this part of the die the front portion 
begins twisting it to the desired angle. 


The next two operations are simply 


NINE STAGES OF A BRAKE-BEAM 





FULCRUM 

ready been punched, shown in the sixtt 
piece, while G may be called a flattening 
punch, which forces the raised metal 





How I1 


Fic. 2. is FORMED 
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Fic. 3. ASSEMBLING A PLAIN BRAKE BEAM 


down fo the desired hight above the bar 
and makes a flat face on the raised por- 
tion. 

The last piece shows the appearance 


is done by a projecting ram at the ex- 
treme left of the press, which forces this 
between the jaws shown at A. 

These fulcrums are put onto a brake 
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brake beams are assembled. The I-beams 
are delivered the right length from the 
steel mill, are punched in the ordinary 
way and slid to an assembling bench to 
have the fulcrum and brake-shoe holders 
held in place. They are first put on the 
spacing bench at the right, which shows 
at a glance whether the end pieces are 
the right distance apart and after this is 
determined they are lifted to the riveting 
bench shown at the left. This is covered 
with sheet metal where the beam lies 
and the three rivets are driven by the 
pneumatic riveter shown at a very rapid 
rate. The other end of this riveting 
bench leads to the loading platform so 
that no time is lost in handling from 
Start to finish. 


LONG LIFE OF PUNCHES 
High-speed steel is used ffor all 


punches and dies on cut work, the dies 
being counterbored from the back so 
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after both ends have been treated, the 
next and last step being to bend them 
in the center into the finished fulcrum 
as shown in the front of the others. This 
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FORMING THI 





BRAKE-SHOE BACKS 


beam of I-section as seen in Fig. 3, so that 
the brake lever lies at an angle with the 
beam. 

Fig. 3 shows the way in which these 








TESTING A TRUSSED BEAM 





FORMING THE END 
OF A TRUSSED BEAM 


Fic. 5. 


as to leave only about one-quarter inch 
thickness at the actual punching hole. 
The allowance on 11/16-inch punches 
is 1/32 inch for hot work. Air-hardened 
Ajax steel is used and is said to last 
on the average for approximately 500,000 
holes. For cold punching carbon steel is 
used and the allowance between punch 
and die is reduced to 1/64 inch for the 
same sized punch. 

In Fig. 4 are shown some interesting 
dies for punching steel brake-shoe backs. 
Dies A and B simply form the shoe into 
the desired shape, putting the cross-chan- 
nel at the center. Dies C and D show 
the second operation, in which the cutting 
points * shear the central portion and 
force a tongue down on each side so as 
to form a pocket for the key which holds 
the brake shoe in place. This work is 
done under the heavy presses, although 
it might be easily handled in a bulldozer. 

In Fig. 5, an Ajax bulldozer is shown 
at work on the end of a T-section beam, 
which forms the upper section of a 
trussed brake beam. The die A holds 
the web in position while a lower die 
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rounds the end to fit in a malleable iron 
pocket, as shown at the end of the beam 
on the testing machine in Fig. 6. This 
makes a very simple construction as the 
two end pieces simply slip over the two 
beams which had previously been given 
a camber. These pieces hold the brake 
shoes and also form thrust blocks for the 
truss rods. 

An idea of the rigidity which is ob- 
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the fact that brake beams are tested so 
that with a load of 15,000 pounds the 
limit of the deflection at the center, as 
indicated by the multiplying lever, must 
not exceed 0.0625 inch and must return 
to its original position without any set. 
Some beams of every lot are destined to 
destruction, which simply means that the 
truss rod stretches beyond its elastic lim- 
it. This requires in the neighborhood of 
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tests are thoroughly conducted and insure 
safe working conditions. 

It is interesting to note the rocking pin 
bearing under each end of the beam to 
allow free adjustment for the downward 
pull and also the attachment which indi- 
cates the amount of deflection. We are 
indebted for these photographs to both 
F. A. Crone and C. J. Zacher, presi- 


dent and superintendent of this com- 
F. H. C. 








tained by this construction can be had by 48,000 pounds applied at the center. The pany. 
The Huber Rotary Centrifugal Hammer 








Following along the lines of the modern 
tendency to substitute rotary for recip- 
rocating motion, as in the steam turbine 
and centrifugal pump, are the Huber cen- 














Fic. 1. HuBER’s COMBINED ROTARY 
HAMMER WITH GUIDE STRIKING 
HEAD 
trifugal hammers, shown in the accom- 


panying illustrations. 


Direct ACTING HAMMER 


Fig. 2 shows the simplest or direct- 
acting hammer, but Fig. 3 shows how it 
has been modified and improved. Re- 
ferring to Fig. 3, to a rotating disk A 
two guiding rods L are flexibly fixed and 
their ends are connected by a draw rod 
Z. To the end of each guiding rod a 
hammer H’' H°* is also attached. These 
guides are arranged that they can 
swing inward and outward to a certain 
extent that, for instance, the right 
hammer H' is further from the center and 
describes a larger circle than the hammer 
H’, which is connected to the first hammer 
by the draw-rod Z. The hammer H' will, 


so 


so 


therefore, exert more centrifugal force 
than the hammer H’® and will therefore 
cause the hammer H* to describe a 
smaller circle than it itself describes. 

The preponderance of the right hammer 
H'" over H®* lasts only so long as it is 
unchecked in its flight. The instant it 
strikes the forging it expends its energy 
(which is then converted into force of 
impact and recoil) and also loses its 
centrifugal force. In the meantime the 
flight of the hammer H’* will have re- 
mained unchecked and it will, therefore, 
have retained the full centrifugal force 
which enables it to swing out and draw 
back the hammer H', by means of the 
draw-rod. Z, into the smaller cir- 
cular path which WH’ occupied pre- 
vious to the blow. 

This cycle of operations takes place 
automatically with each stroke and in or- 
der to convert the recoil of the hammer 
H" after striking, into useful work, a 
nose N is so arranged at each pivot about 
which the hammer swings, that it helps 
the hammer to rebound and to change 
over into its new position promptly and 
positively. The hammer can be thrown 
into and out of action at any instant, by 
means of a foot lever. 

This hammer can be manufactured in 
all sizes and may be driven by a belt or 
by an electric motor. It is suited for flat- 
tening steel parts and for the production 
of swaged articles, etc., in large num- 
bers. 

As the energy available in the hammer 
heads varies as the square of the speed 
of rotation and the number of blows va- 
ries directly as the speed, the most suit- 
able control of the work done is by speed 
variation. Variation of speed while 
working accomplished by friction 
gearing. 

On the periphery of the friction wheel 
there is a cavity just at, or a little be- 
fore, the spot at which the hammer 
strikes the forging so that the friction 
wheel loses its grip just at this point. 
The consequence is that the stroke and 
the recoil can last a few hundredths of a 
second, giving the hammer time to change 
its position from right to left without be- 
ing immediately dragged forward again 
by the driving shaft. The recoil of the 


is 


. 


hammers does not tend to damage the 
bolts but is taken by springs which are 
rigidly fixed to arms extending from the 
rotating frame of the machine. Each of 
these springs carries the guide rod of one 
hammer at one end and at the other, a 
curved piece, against which presses the 
above mentioned nose. 

If the hammer is not to strike the anvil, 
by depressing and locking the foot lever 
the hammer is drawn in before it reaches 
the anvil and passes clear. 


CoMBINED HAMMER 


Huber’s patent combined high-speed 
hammer shown in Figs. 1 and 4, differs 
from the foregoing, direct rotating high- 
speed hammer in that the hammer head 
does not strike directly on the work, but 
transfers its momentum through a guided 
bar S, Fig. 4, which carries the striking 
head fA’, and upon which the rotating 
hammers strike. The purpose of this 
straight guided bar S is to enable articles 
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Fic. 2. PRINCIPLE OF HUBER’S DIRECT 
ACTING ROTARY HAMMER 


to be forged with a boss and further 
to allow the material to stretch freely 
in all directions or to be forged in any 
given form. The action of the rotat- 
ing hammers is like those already 
described. 

In order to give the striking bar S a 
certain stroke (for instance 2'% inches) 
between blows and further to avoid the 
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necessity of accelerating this bar by 
means of the rotating heads, an advance 
stroke is given to the bar by means of an 
air-compressing apparatus. To this end 
a double cam D, situated on one side of 
the center of the hammer, raises a piston 
K,, in the main cylinder C, through the 
double-armed lever 1. By this means 
the air above the piston is compressed 
and driven over into the smaller cylinder 
C, where it forces the striking-bar shaft 
S, downward by its piston K, until the 
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HuBer’s Direct ACTING ROTARY 
HAMMER 


Fic. 3. 


head fh’ rests upon the work. At this 
instant the blow of the rotating head h 
takes place. This blow alone effects the 
intended forge work. 

Immediately the hammer / has exerted 
its blow, the spring F and weight of the 
large piston K, force the air to raise the 
piston K. on the hammer bar S and thus 
remove the hammer head from the piece 
being forged. This process is repeated 
for every blow of the rotating hammer 
heads. 

It must be pointed out that the piston 
K, fits loosely on S and is allowed a cer- 
tain play of about ' inch so that the 
piston itself is not accelerated when the 
blow takes place. The compressed air 
is, therefore, not used for the purpose 
of executing the forging, but for render- 
ing the dead up-and-down stroke auto- 
matic. 

if it is desired to interrupt the action 
of the hammer at any instant, the opera- 
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tor presses the foot-lever H, at the base 
of the machine, by means of which the 
guide cam K; is turned to the left through 
a certain angle. This causes the roller 
R, which runs on the guide cam, to draw 
back the hammer, which is about to exe- 
cute the blow, thus forcing it to pass the 
upper end of S without striking. By the 
same motion of the foot-lever, a bell- 
crank lever W is thrown forward by the 
pull-bar Z.. This bell crank carries the 
above mentioned double-armed lever L 
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in the interior of the hammer, is rigidly 
fixed by means of a rectangular section. 
Outside the bearing is the lever to which 
the pull-bar Z, for control of the guide 
cam, is connected. The rotating hammer 
itself is surrounded by a sheet-iron pro- 
tector, but is easily accessible from the 
sides. 

The depicted hammer serves for the 
special purpose of producing work with 
besses and for the manufacture of forged 
articles in large quantities. The anvil 
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Fic. 4. HuBER’s ROTARY HIGH-SPEED HAMMER WITH GUIDED STRIKING HEAD 


which is connected to the air-compress- 
ing piston K,. This movement to the 
right moves L out of the reach of the cam 
so that the compressing piston does not 
act. However, the spring F under the 
compression cylinder draws the com- 
pressing piston downward and thus 
forces the striking bar upward. Thus, 
when the action of the hammers is in- 
terrupted, the striking bar remains at rest 
in the highest position. A trigger holds 
the foot pedal down in the off position 
against the counterweight G, until re- 
leased by the operator, to again start the 
action. 

In connection with the construction it 
is pointed out that the rotating hammer 
frame has bearings on both sides. The 
drive is effected on the left side, while 
on the right side a hollow journal is 
bolted onto the rotating hammer frame. 
Through the bore of this journal passes 
the shaft onto which the guide cam Ks, 


consists of a rough, heavy, hexagonal 
casting. 

The hammer delivers two blows per 
revolution. The weight of the hammer is 
15'. pounds; the peripheral speed at 100 
revolutions per minute, is almost 22 feet 
per second and delivers 115 foot-pounds 
of work at each blow. The speed may 
be varied from 100 to 400 blows per 
minute. A small table shows the relation 
tetween peripheral speed, the number 
of blows, required power and produc- 
tive work. 

Work Done per 


Blows per Minute 
Minute. Foot Pounds. 


Horsepower 
R.P.M. to Drive. 
SO 100 2 S20 0 
7° 1SO 4 530 0 
100 Ow) 22 OOO 

5 ’ $4200 


o 
7 
4 
-? 5 
0 300 76,300 0 


toe 


J. R. Weinlinger, of 11 Broadway, New 
York City, is representing the Huber in- 
terests in the United States. 





AMERICAN MACHINIST 


March 17, 1910. 

















Letters “om Practical Men 


Concerniné¢ fhe Details of Makin 


S| shops, from the First Sketchfofthe Sale saz 


things 72 Machine 























Planing a Beveled Segment 








About 25 years ago I was employed in 
a shop when the firm contracted to build 
a turntable for a large swing bridge. 
The turntable was 60 feet in diameter and 
the contract called for true faces on up- 





es « 
_——_.. . 
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After the groove had been cleaned this 
plate was bolted to the planer table along- 
side a steel segment. See Fig. 2. The 
cross-bar screw was removed, also the 
swivel head, and in its place was se- 
curely bolted a cross bar from a small 
planer, set to the desired angle for the 
track face. To this loose head was bolted 


; Radius 30 Feet 








reg. 1. 


per and lower track and of a proper 
angle so that the wheels would now 
smooth without slipping. The track was 
composed of four rings; the two founda- 
tion rings were flat, of cast iron and one 
was fastened to the bridge and the other 
to the foundation. 

The other two rings were steel with the 
segments about 10 feet long. The seg- 
ments were about two inches thick and 
after finishing were bolted to the cast- 


iron rings forming the faces of the upper ” 


and lower track. Countersunk head 
bolts were used to hold them in place. 

Between these two tracks were 74 
rollers about 18'% inches diameter at 
large end, the rollers being turned taper 
as per sketch, Fig. 1. This necessitated 
the track being thinner on the outer edge 
to correspond. 

As the largest lathe in the shop would 
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Fic. 2. PLANER RIG FOR PLANING BEVELED 
SEGMENTS 


swing but 42 inches, the only way to 
do it was to the planer. But the 
difficulty was the bevel on the face. 

The way this was to 
make:a pattern and casting, a few inches 
longer than the segments and about the 
same shape with a groove in it three 
inches wide and two inches deep of the 
radius as the center of the track. 


use 


was overcome 


same 


Steel Track — 
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ARRANGEMENT OF BRIDGE TRACKS AND ROLLER 


a bar held vertical with a roller on the 
end, which filled the groove in the cast- 
ing. As the table traveled back and forth 
it caused the small cross-bar to travel in 
an arc of a circle of radius equal to the 
finished track. The small cross-bar pro- 
jected over the steel segments with its 
slide and tool and was fed across by 
hand. The job was very satisfactory. 
AN OLD TIMER. 








Tap Fluting Cutters 








We have proved by actual experience 
that a convex cutter used in fluting taps 
makes a tap cut larger than it actually 
measures and it cuts both on the ad- 
vanced and rear sides. If made to cut to 
a given pitch diameter, it will actually cut 
from 0.002 to 0.003 inch larger than it 
really measures. We claim that a tap 
fluted with a cutter, style A, page 142, 
“AMERICAN MACHINISTS’ Handbook,” will 
cut and retain its size closer than when 
milled with style B cutter. 

H. SARGESON-BASTOW. 


Revere, Mass. 








Reboring a Steam Engine 
Cylinder .with a Wooden 
Boring Bar 








I have read several articles in the past 
few months in the AMERICAN MACHINIST 
on reboring holes with a wooden boring 
bar. 

Several years ago while walking along 
a river bank, I saw two men continuously 
walking around a steam-engine cylinder 


of the vertical type. To satisfy my curi- 
osity I walked over to where they 
were and found that they were reboring 
the cylinder of a small steamboat 
engine. 

When the job was finished the man 
raised the bar out of the cylinder and 
upon examination I found that they had 
taken apiece of hickory wood about 3 
ft. long, turned about 12 inches of it 
down to the size of the original bore and 
the balance of the stick turned to the size 
of the new bore. At the offset was a 
piece of an old, flat file, driven in and 
ground to a good cutting edge, which 
made an excellent boring tool. From the 
cutter down to the end of the bar was a 
groove to take care of the chips. At the 
top end of the bar was a 2-inch hole with 
a stick through it about 6 feet long, which 
answered for the sweep. 

The bore was about 6% inches in diam- 
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REBORING AN ENGINE CYLINDER WITH A 
WoopEN BoriNG BAR 


eter; the length of stroke I do not re- 
member. I did not have anything with 
me for calipering the bore but from all 
the squinting I did down the inside of the 
cylinder, it appeared to me to be an A 
No. 1 job and that engine is still giving 
good service on a steamboat. It has not 
been rebored since. 


Janesville, Wis. OBSERVER. 
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>| Discussion of the Previous Question 


Letters fromOurReaders Show 
ook upon Various Subjects Opened up in previous Numbers 


how many Men of many Minds 


























Straightening Hardened 
Spindles 








I note E. M. King’s experience, described 
on page 148, in straightening hardened 
spindles that were made of Jessop’s 
annealed tool-steel. While of course 
the spline was the cause of the distortion 
to a certain extent, yet it is just possible 
that the heat on the spindles was some- 
what higher than would have been neces- 
sary. As they were not to be ground, if 
he had added animal charcoal dust with 
the wood charcoal, in about equal parts, 
and heated them in this mixture in a 
cast-iron box, and quenched them in oil, 
he would have had a great deal less 
trouble and possibly a better job, as this 
method would only harden the outside, 
and leave the center soft. 

If the pieces were to be ground then 
they should be heated without being 
packed and quenched in oil, as a piece of 
Jessop steel 0.035 inch in diameter will 
harden in oil sufficiently for a spindle and 
the spindle will be much stronger heated 
in the ordinary way than if heated packed 
in charcoal. One other serious mistake 
he made was in not using oil for doing 
the straightening and a thermometer to 
gage the heat, which should be higher 
than the spindles would be subjected to 
in use. This prevents them from chang- 
ing until their temperature reaches a 
point higher than the heat given in the 
straightening or drawing of the piece. As 
Mr. King had a great deal more trouble 
in straightening his pieces the second 
time than he had at first, he should have 
worked on that theory to solve the prob- 
lem. There can no good come from 
heating up a piece after rough grinding. 
All this work should be done previous to 
any grinding. The reason the spindle 
was 0.0015 inch over size after harden- 
ing was that the heat produced this 
change. dn the third operation of 
straightening he allowed the piece to cool 
under pressure, while previously he had 
been dipping them in water to cool. He 
states that he finds this more satisfactory 
and that he straightened the remainder 
of the spindles without using water. I 
do not think this had any bearing on the 
general results. His entire trouble was 
in not using sufficient heat to set the 
grain of the steel and thus prevent its 
changing when subjected to the heat 
generated by use. 

In placing steel in a cast-iron box, 
packing it and then heating and quenching 
in water, we do not get the same results 
in the grain of the metal as we would if 


it were heated in a lead bath or open 
furnace. We must also remember that 
we do not want, or at least it is not best 
to have one grain for all kinds of tools 
and work, or even the same grain for 
all spindles. We must regulate the 
grain of the steel in accordance with the 
use to which it is to be put. A spindle 
needs only a wearing hardness as is the 
case with a gear. If the gear or spindle 
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APPARATUS FOR STRAIGHTENING SPINDLES 
is to withstand heat and shock it will be 
necessary to have them tough only If 
these spindles had been drawn to 500 de- 
grees Fahrenheit there would have been 
no change in them, in the second heating, 
without pressure, as long as the second 
heating did not equal the first heating. 
Therefore where work of this character is 
being done, it is essential that we apply 
sufficient heat to the spindle previous to 
their grinding io permit us to be sure of 
their being no change when heat is again 
applied to them or when they become 
heated by usage. 

With a U-shaped clamp such as is 
shown in Fig. 1, the straightening can be 
accomplished more readily than in a 
bench lathe. In the straighetning of tools, 


a heat of 390 degrees is usually sufficient 
to set the grain so no trouble will arise 
from warping. I allow my heat to vary 
from 360 to 400 degrees when straighten- 
ing tools. The method of using soft 
solder to determine when the grain of 
of the steel will take a set, as pressure 
is applied, is all right where but a few 
tools are to be straightened, but if any 
great amount of this class of work is to 
be done, an oil tempering bath and ther- 
mometer should be provided so that the 
work can be done with positive knowl- 
edge. To straighten work by using a 
flame to heat the piece, requires a great 
deal of skill and we too often overdraw 
one part while not drawing other portions 
sufficiently to even relieve the strain. 

If a number of pieces are to be 
straightened the time required for doing 
the work will nearly equal the price of 
a tempering furnace, which can be built 
for a few dollars. Let us say we had a 
hundred of these spindles to straighten. 
The time required for the doing of this 
work if the proper appliances were sup- 
plied, would be about two hours of the 
helper’s time, whereas to straighten them 
in a bench lathe it would require from 
3 to 4 davs of the machinist’s time, and 
the work would not in any wise equal 
the work done by the helper with the aid 
of a thermometer. A tempering bath 
such as is shown in Fig. 2 and straighten- 
ing device with indicator attached as 
shown in Fig. 3, and a few of the U- 
shaped clamps shown in Fig. 1 and a 
complete the oil 
tempering and straightening outfit. This 


thermometer would 


bath should stand about 28 inches high 
and can be heated with natural gas or 
by 3 burners such as are used on the 
ordinary gasolene stove. Inciuding the 
thermometer, 525 will complete the outfit. 
Then why should we allow a machinist 
to sit at the bench lathe with an alco- 
hol torch and apply heat and then solder; 
if the solder does not melt, apply more 
heat and solder and so on; whereas if 
appliances, it 
would soon pay for itself, by the differ- 
ence in the cost of the work. 

The oil bath should be provided with 
a hood sufficient to withstand fire, as it 


provided with suitable 


is liable to become overheated and blaze: 
it also provides means for the fumes of 
the oil to escape. I have found winter- 
strained lard oil to be the best to use in 
the tempering bath. It has a high ignit- 
ing point of 652 degrees Fahrenheit and 
does not give any trouble from boiling be- 
fore the heat reaches this point. It is 
necessary to remove all the oil when it 
becomes too low or too heavy, as to add 
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new oil (or a small amount of water) 
will cause the bath to boil over when 


heated and throwing it all out of the tem- 
pering pot. If these points are guarded, 
no trouble will arise from the use of an 
oil bath. 

When removing work that is being 
straightened, from the oil, submerge it in 


hot water and withdraw it instantly. This 
causes the water to boil and remove all 
grease from the clamps and work. After 


this return it to the water to cool so it 
can be handled. Release the strain and 
place on centers; repeating the operation 
until the piece is straightened. With a 
few trials, the operator will become pro- 
ficient enough to do the work at one heat. 
By using two clamps the work can be 
made continuous and no time lost by 
waiting for heats unless the work is large. 
More time is then required for the piece 
to reach the heat of the oil. The above 
method is not only but is much 
nore rapid and the mechanical way to do 
this work in quantity. It is also the best 
method to use in the drawing of tools as 
it insures accuracy. 

Davenport, Iowa. ca. 


safe, 


SCOTT. 








Patent Interferences 








Mr. Alford’s article on page 106 does 
not carry the conviction which its length 
might imply. It is an interesting state- 
ment of facts with several strong accusa- 
tions. 

Let us look into the matter carefully. 
It is said that the fact that 30 inter- 
ferences were declared out of 94 applica- 
tions filed by Mr. Leonard is presumptive 
evidence that the inventions are of value. 
The value of an invention has nothing 
whatever to do with the declaring of an 
interference. The Patent Office would 
be obliged to declare an interference 
when applicants made the same 
claim, whether the invention was for a 
glass eye or an adding machine. 

Mr. Alford says that these records of 
Mr. Leonard’s that many patents 
issue whose applications should have 
been put into interference with other ap- 
plications pending at the same time in 
the Patent Office. Not being able to look 
over the records of Mr. Leonard and note 
the wording of his claims and the word- 
ing of the claims in the case of the al- 
leged interfering applications, we cannot 


two 


show 


contradict the statement as far as it ap- 
plies to these cases. It is certainly doubt- 
ful, however, if such a general statement 
can be made as to all cases, and it seems 
improbable that Mr. Leonard’s cases 
such a fact, in of the fre- 
quency with which applicants are prone 
to think they should have been placed 
in interference when they are not en- 
titled to one. Interferences are not de- 
clared simply because two inventors are 
working out the same principle, or are 
the machine. They 


show view 


working on same 


‘strength of 
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must make substantially the same claim. 
To change the law to permit interferences 
on greater differences would be to in- 
crease the burden on the applicant and 
do a real injustice. 

Many times a patent issues and an 
inventor, having an application in the 
office, says at once that he should have 
had an interference, and he would have 
had one provided his application had had 
claims as broad as it was entitled to have. 
This may have been true in Mr. Leonard’s 
cases. For instance, an inventor applies 
for a patent in which the invention is 
claimed on its specific construction; an- 
other inventor in the same field accom- 
plishes the same result by a different 
construction and applies for a patent at 
about the same time but files broad 
claims. The Patent Office has got to ac- 
cept an application as showing and claim- 
ing all that the applicant is entitled to. 
In this case the first man is not entitled 
to an interference with the broader 
claims and such an interference would 
be an injustice to the second man. Yet 
if the second application with the broader 
claims is issued first the other applicant 
is very apt to say, “Why, I could have 
made claims as broad as those! The 
office had no business to let that patent 
There should have been an in- 
terference.”” Now in Mr. Leonard’s case 
he demanded interferences with these 
alleged inadvertently issued patents. Did 
his demand in each case consist in copy- 
ing the claims of the issued patents in 
order to force an interference? Or did 
he simply demand the interference on the 
his claims which were in 
the office while the other cases were 
pending? If the former it is pretty safe 
to say that the claims were so different 
as not to show interference in fact and 
to free the office of any improper action. 
If the latter it would seem to be true that 
the office had erred. 

Mr. Alford complains that in the inter- 
ference with Cutler, Leonard was obliged 
to be to the expense of appeal after 
appeal, even though his date of filing was 
previous to Cutler’s date of conception. 
It is true, however, that subsequent acts 
of one first to file can be held to have 
lost that advantage. Cutler had a per- 
fect right to find out whether Leonard’s 
abandonment of application had resulted 
in abandonment of invention. If it had, 
Cutler would have then had a valid pat- 
ent. That this question was not without 
a doubt was shown by the fact that the 
examiner-in-chief decided in favor of 
Cutler. Furthermore, who then exercised 
the right of appeal? Why, Leonard, to 
be sure. If he had not had the right to 
appeal when the other man won, we 
would now be hearing of the injustice of 
lack of proper appeal. 

Now Mr. Alford says pressure must be 
brought to bear upon Congress to modify 
our patent laws. What has he shown 
that can be improved by law? The case 
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given the most prominence, the first case, 
the examiner did not declare an inter- 
ference when the cases were both pend- 
ing, because in his judgment no interfer- 
ence existed. Those higher up said he 
was wrong. Now how can any law com- 
pel the examiner not to make any mis- 
take of judgment? To try to cure this 
“injustice” by bringing pressure on Con- 
gress would be like passing a law that 
no railroad man should cause a wreck. 
In the other cases there is nothing to 
show that the examiners did not consider 
the cases not entitled to interference 
when they were all pending. 

To take away the right of appeal when 
one persgn is prior in filing date to the 
other’s conception would probably do 
more harm than good. There are other 
things to be considered besides filing 
dates. 

There is one point regarding appeals 
which might be of benefit, although Mr. 
Alford does not mention it; the com- 
missioner has advocated in his annual 
report the eliminating of one appeal in 
the office, that of the examiners-in-chief, 
and making the examiners-in-chief, the 
commissioner and the assistant commis- 
sioner, a single judicial body. This board 
would consider appeals direct from the 
primary examiner. 

There seems to be but one thing men- 
tioned by Mr. Alford which could be 
improved by law, and that is the fact that 
an applicant who wins over a patent in 
an interference proceeding can only take 
a patent with similar claims. The com- 
missioner should be given power to can- 
cel a patent upon proof of its invalidity. 
But this advantage would not be limited 
to interference proceedings; it could, and 
should be invoked on patents invalid for 
two years’ public use, prior invention, etc. 
But this relief would be cause of more 
of the very thing complained of by Mr. 
Alford. It would be another piece of 
litigation which any patentee might be 
called upon to defend. 

Lowell, Mass. IrvinGc D. KIMBALL. 








An Indexing Job 








I think the indexing job described at 
page 31 could have been done quite near 
enough on a Cincinnati dividing head, us- 
ing the 54 dividing plate. As 

40 turns of the dividing head — 360 


degrees, 
1 turn any 9 degrees, 
1 degree 1/9 of a turn = 6 holes in 


the 54 circle, 

1 hole 10 minutes. 

With this plate the nearest we can get 
is 22 degrees 20 minutes = 2 turns 26 
holes in the 54 circle, but the error, which 
is exactly a quarter of the distance be- 
tween the holes in the 54 circle, is so 
slight that it is scarcely appreciable and 
could safely be neglected. 


Glasgow, Scotland. H. B. 
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Cause of Tools Checking 
when Grinding 
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In the AMERICAN MACHINIST on page 
222 appears an article entitled “What 
Causes Checking in Fine Finishing Steel 
Tools?” As the writer of the article in 
question desires information on the sub- 
ject, or suggestions that would help him 
out of his troubles, I will venture a few 
suggestions that may be of use to him, al- 
though it is not always easy for one at 
a distance to determine the exact cause of 
the trouble at first, as there are so many 
seemingly small details that enter into 
the question, which if omitted might 
cause one to judge incorrectly. As Mr. 
Scott states that the steel is in first-class 
condition, and is hard and will stand se- 
vere tests after hardening and before 
grinding, I can but agree with him in 
thinking that the trouble is in the grind- 
ing. Mr. Scott states that they use water 
in grinding but that even then some of 
the pieces are found to be soft on the 
surface after being ground, which leads 
me to believe that the trouble lies in the 
grinding, and in the wheel, as I think 
that with an improper wheel the temper 
can be drawn on hardened work even 
with considerable water flowing on it all 
the time, and I am inclined to think that 
if the work becomes heated enough to 
draw the temper with water running upon 
it, the unequal expansion caused by 
the surface becoming hot, while the cen- 
tral portions remain cold, would be suffi- 
cient to cause the checking mentioned. 

Were I to suggest a remedy for the 
trouble, I would begin with the grinding 
wheel, which (and I can only judge from 
Mr. Scott’s statements of the manner in 
which the work comes from the grinder) 
is too hard, or grit is too fine, or both. 
I would try a softer wheel, and perhaps 
one of coarser grit also. A wheel that 
would wear away faster would be less 
likely to generate heat enough to cause 
the work to be soft after grinding, and 
while it might cost more for the proper 
kind of wheel in the first place, and they 
might need to be renewed oftener than 
a harder wheel that would wear longer, 
still I believe that it would be cheaper 
and more satisfactory in the end. 

I believe that if Mr. Scott would take 
some of the leading or reliable grinding- 
wheel manufacturers into his confidence 
they would be able to help him a long 
way out of his troubles. Mr. Scott 
says that he is using all the precautions 
possible in the selection of the wheels, 
and I am not saying but what he may be, 
and yet the fact remains that he is not 
getting the results which he desires, which 
also leads me to think that there must be 
wheels made which are better suited for 
the purpose for which he is using them. 
The steel upon which he is using them is 
different and requires a very different 
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wheel from one that might be entirely 
satisfactory used on ordinary carbon 
steel. We would hardly think of using a 
cutting-off tool to do the work of a dia- 
mond point in lathe work, and yet we 
often seem to think that a grinding wheel 
will meet all the requirements, no ma‘ter 
what they may be, or what kind of a 
grinding wheel it is. 
EpMUND S. WILLIAMs. 
Bridgeport, Conn. 








Concrete Floors 








For the heading to your editorial on 
page 279 you put the query, “Do Work- 
men Object to Concrete Floors Because 
They Are Hard or Because They Are 
Cold?” I would reply “both,” because of 
the effect of its ““coldness” on their persons 
and the effect of its hardness on an ac- 
cidentally dropped tool. 

I view with suspicion the word “cold” 
as registered by the personal thermom- 
eter. For example, in the shop where 
I am at present employed the fellow on 
the next vise to mine feels “cold,” though 
the thermometer does not show a frac- 
tion of a degree of difference between 
the temperature at my vise and that at 
his. So he turns on the steam to make 
things comfortable. This, in addition 
to drying up hand-soap in the tin in my 
drawer, makes me think of Philadelphia 
during July last; and, if the boss is 
around in a rage then of a warmer place 
still! I long to open the window and 
sniff the gentle zephyrs that hover o’er 
the frozen Hudson. But courtesy forbids, 
unless my neighbor packs his traps and 
goes to work on some distant lathe. 

But I meant to say something about 
concrete floors. 

I once worked where the whole show 
is concrete, one of the finest tool rooms 
in the country. There in the winter we 
would feel comfortable some days, while 
on other days our legs would ache right 
up the calves; it was a sort of rheu- 
maticky ache, but the room was warm 
all the time. It could not be the hard- 
ness of the floor because it was equally 
hard all the time (anyhow, I never 
dropped my 12-inch scale without at 
least thinking things about the floor). 
The aching must have something to do 
with the atmospheric conditions. Per- 
haps more humidity one day makes the 
concrete a better conductor of heat than 
on a dryer day. 

The rough treatment that a tool re- 
ceives at the hands of a concrete floor 
is also a factor in the workman’s dis- 
like for it. The possibilities of its effect 
in the calamitous event of a hight-gage 
being dropped are enough to send a cold 
shiver down the spine of a toolmaker. 
In fact, it cannot be said to improve any 
part of a machine worthy the name 
should it happen to fall on such a floor. 
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The fact that the comparative in- 
flexibility of the concrete will transmit 
more of the machinery’s vibrations than 
would a wooden floor no doubt accounts 
for the complaints of tiredness. Per- 
sonally, I never noticed tiredness result- 
ing from a concrete floor, but only the 
chilly ache. I noticed, however, the way 
that concrete transmits vibration, for I 
found it difficult, and at times impos- 
sible, to get a steady reading on my 
Boulet [indicator] when the planer near- 
by was running. I never had trouble 
with this on a wooden floor. 

Tarrytown, N. Y. M. H. P. A. 








An Electro Micrometer 








A careful perusal of Mr. Murdock’s in- 
teresting description of his electro-mi- 
crometer, on page 1025, Volume 32, Part 
2, brought to light one or two points, 
both in the construction and use of the 
instrument that cause one to doubt 
whether the instrument is in any way 
superior to the ordinary type of spring- 
actuated test indicator, which tool it was 
seemingly designed to supersede on a 
certain class of work. 

First, I cannot see why Mr. Murdock 
made his instrument with such a gear 
ratio that 0.001 movement of the mi- 
crometer thimble causes the contact point 
to move 0.040. Ability to control and 
minutely adjust the contact would seem 
to be a prime necessity in such a tool, 
and yet, according to the ratios given, 
to move the contact point, say, 0.0002 inch 
would require a movement of thimble A 
of 1/200 of a thousandth, and who can 
make this adjustment? Supposing, for 
instance, we were gaging a sleeve, as 
illustrated in Fig. 7 on the universal 
grinder, and the sleeve was, say, 0.0005 
inch out of round, suppose also by a 
combination of careful turning of the 
thimble and a dose of good luck, we man- 
aged to get the contact point to touch the 
side of the hole without deflecting the 
needle bar more than 0.001; the sleeve 
being revolved, the spring of the bar 
would keep the point in contact with it, 
and the buzzer would give no indication 
of the shape of the hole. Had the gear 
ratio been reversed, a considerable move- 
ment of the thimble thus giving a small 
movement of the needle bar, the contact 
point could be accurately controlled. 

I would also point out that in testing a 
sleeve for parallelism as illustrated in 
Fig. 7, the test will not reveal whether 
the hole is parallel or not, but will only 
prove whether the wall of the hole tested 
is parallel with the guide ways of the ma- 
chine; if, instead, the hole were tested 
on the back side, or in other words, on 
the reverse wall to that on which the 
grinding wheel makes centact, any lack 
of parallelism would show double. 

GEORGE E, Gay. 

Manchester, England. 
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Catalog Misinformation 
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On page 198 of the AMERICAN Ma- 
CHINIST, S. B. Redfield touches on a sub- 
ject that has been upon my mind for 
some time. The subject is catalogs; 
their abundance of data completely for- 
eign to the subject of which they treat 
their general lack of essential in- 
formation. A few samples of my trials 
and tribulations may prove of interest 
and will illustrate my criticism. 

A short time ago, I was installing elec- 
tric drive in a shop previously belt driven. 
Among other problems was the size of 
motor necessary to drive a disk grinder 
One motor 
and a 


and 


of a certain size and speed. 
salesman said three, another five 
third thought that ten horsepower would 
about fill the bill. After this difference of 
opinion I looked up the grinder in the 
catalog but could not find any informa- 
tion on the subject of power required. 
This would seem to be a very important 
detail to the prospective purchaser but 
was entirely ignored. Of course, the class 
of work to be handled would enter into 
the case but it seems that there ought to 
be a size of motor that would answer the 
conditions of average use and not leave 
the purchaser at the mercy of the motor 


will naturally try to sell as 


agent who 
large a motor as possible. 

Another question that came up was the 
furnishing of air to blast furnaces, speed 
of the blower to furnish it and 
motor to do the driving. The 
catalog gave the air pressure necessary 
but completely ignored the amount. After 
this amount 


why could 


size of 


furnace 


measuring size of tuyeres 
finally determined but 
not the catalog have given us this, in- 
stead of devoting about a dozen pages to 
the areas of circles, properties of satu- 
rated steam, etc.’ The latter informa- 
tion may be found in any hand book and 
the engineer knows where to find it, but 
the question of volume of air necessary 
would vary with the different furnaces 
and is, to say the least, a very unsatis- 
factory quantity to estimate. 

Having experimentally determined the 
speed of the blower to furnish our air, 
we were confronted with the problem of 
size of motor. The manufacturer’s cata- 
log gave the size of chimney to give a 
certain amount of draft, weights of pipe, 
areas of circles, etc., but not a word on 
the subject of power. The local agent was 
called up on the ’phone and asked for in- 
formation. After a considerable time, dur- 
ing which we suppose he was looking up 
confessed that he could 
not give us the information but would 
write the main office and let us know in 
a few days. Several days later he ’phoned 
us the information but after installation 
the power given was found to be almost 
double that required and the motor was 
exchanged for a smaller unit. It seems 
probable to us that some salesmen com- 


was 


his catalog, he 
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puted the above estimate and that the 
engineering departmert must have been 
able to give the required information, 
had they been consulted. If they did 
know why can they not place it in their 
catalog where it would be available, or is 
there some strong reason for not doing 
so ? 

We have found it the same with al- 
most all catalogs. In one engine catalog 
which we have, we can find the weight 
and specific gravity of various materials, 
capacity of tanks in barrels, the ever 
present areas of circles, conversion tables 
and miscellaneous information such as 
the startling fact that a horsepower is 
equivalent to 33,000 foot-pounds per min- 
ute. The catalog gave a little information 
about the engines but there was no men- 
tion of their probable mechanical effi- 
ciency. 

With a full set of catalogs, with their 
contents properly indexed, the engineer 
would probably have no more use for a 
hand book, provided he could depend 
upon catalog information, but, as in Mr. 
Redfield’s case, it unwise to put 
much faith in the information, which in 
many looks as if it might have 
been compiled by the office boy. 

Milwaukee, Wis. JOHN BAILEY. 
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Machine Tools in Unskilled 
Hands 








On page 327 vou have probably hit 


_upon what to most foremen is their great- 
est trouble or source of annoyance. 


With 
the recent development and improvements 
in such machines as could at one time 
be operated by anyone having enough 
intelligence to stop and start them, has 
come the trouble in obtaining labor to 
operate them. 

In most cases this class of help has to 
be developed from among the men who 
have been used to the old style of drill 
presses, screw machines, milling ma- 
chines, shapers, and most of the 
disasters occur during this period of de- 
velopment. Now I am coming to what I 
started out to suggest, which ask 
that the makers of these machines send 
out a neat card of instructions, showing 
the danger spots, with full instructions as 
to what every handle, oil hole, lever, etc., 


Cve.. 


is to 


is for. 

I have in mind several machines, 
have been installed without a single line 
of printed matter being sent along, the 
proper operation and care of which has 
only been traced out by the most skilful 
mechanics in the shop, after, in some in- 


which 


stances, several days’ investigation. 

The one principal trouble in my case 
has been lack of lubrication getting to 
the proper spot. This is being neglected 
by many of the makers and designers of 
what otherwise are almost perfect ma- 
chines. Oil pipes with very small holes 
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are used, leading by very tortuous pas- 
sages to the part needing oil. I have seen 
these become in cold weather clogged up, 
without being able to blame anyone’s 
carelessness, so that coal oil or naphtha 
would not run down. 

I suggest to the designer to make pro- 
vision for the thickest oil that can be 
purchased, as many shops are only al- 
lowed crude oil, and other good oils fre- 
quently thicken up in cold weather. 
Seventy per cent. of my new machinery 
stoppages and delays are caused by im- 
proper means of getting lubrication to 
where it is needed, which could easily be 
overcome, without adding one cent to the 
cost of manufacture of the machine. 

I could say a whole lot in connection 
with the other 30 per cent., but will let 
others have a say on the subject first. 

M. H. WESTBROOK. 

Battle Creek, Mich. 
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Grinding 


Cracked Due to 








Mr. Scott’s experience with high-speed 
steel cracking upon being ground, as de- 
scribed on page 222 of the AMERICAN 
MACHINIST, is the same as I had in 1907. 
After a careful investigation I found the 
trouble was due to the fact that they were 
using too fine a wheel and crowding the 
work. After using a coarser wheel and 
slowing down the feed there was no more 
trouble with cracked work. I continued 
the experimental work still farther and 
found that if the wheel became glazed, 
cracks would develop in the work, also 


that if a wet wheel was used, and the 
whee! forced, cracks developed quite 
rapidly. 


The above experiments were made on 
Novo cut-off tools inch thick. 


H.V.T. 








Work in the Shaper 
Vise 


Gripping 








On page 173 E. R. Davis offers a sub- 
stitute for the device suggested by Dixie 
for gripping work in the shaper vise. It 
would be easy to imagine the condition of 
the vise jaws after the sharp corners of 
hardened angle pieces had been used 
upon them a few times for gripping work, 
assuming, of course, that soft jaws were 
used, for if the jaws were hard the angle 
pieces would get no “bite” or at least 
would have a grip that would be very 
uncertain. 

As for the swiveling of the sliding jaw, 
there is no provision for this and it should 
not be attempted. The attempt to swivel 
the sliding jaw upon taper work is re- 
sponsible for all the broken and hard- 
working vises that are to be found in the 
average shop. 


Pittsfield, Mass. WILFRED GRIFFIN. 
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Machining Flywheels on the Vertical Boring Mill 








The halftones illustrate the methods 
and tool equipment employed in machin- 
ing gas-engine flywheels in the vertical 
boring and turning mill built by the Col- 


In order to make such time as this, it 
is necessary that the tool equipment be 
properly designed, and arrangements 
made whereby the tools can be changed 
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Fic. 1. COLBURN 53-INCH 


burn Machine Tool Company, Franklin, 
Penn. The machine is shown as equipped 
with a central boring spindle which has 
been an important feature of this tool 
for a number of years, and as illustrated 
it is adapted for finishing pulleys and fly- 
wheels in remarkably quick time. For 
example, engine flywheels 42 inches in 
diameter by 4 inches face can be finished 
all over, including boring, reaming and 
facing the hubs, turning the outside rims, 
facing both edges and rounding the cor- 
ners, in 25 minutes. A number of wheels 
of this size are shown in Fig. 1, and four 
other sizes are also included in this il- 
lustration, the tags giving the time re- 
quired to finish the work. The machine 
is a 50-inch standard mill with central 
boring spindle and the five sizes of 
wheels shown are respectively 22, 26, 30, 
36 and 42 inches diameter. The hubs on 
al! these wheels have a roughing and 
finishing cut, are machined, reamed and 
faced off on one side. The rims and both 
edges are turned true with only one cut, 
which was sufficient for the purpose, as 
the wheels run true within a few thous- 
andths of an inch. Had it been necessary 
to have a smoother finish, a second cut 
could have been taken on the face with- 
out adding much to the time, as this oper- 
ation would be performed while the hub 
was being machined. 


MiLt MACHINING FLYWHEELS 


cutter for facing hubs; 5, box tool for 
facing the outer edges by turning both 
edges at the same time; 6, a shell reamer 
to fit arbor 3; 7, pilot collars for No. 
4 holder, that are used for facing hubs 
with different sized bores; 8, cutters for 
boring bar; 9, spanner wrench for floating- 
reamer holder: 10, tools for turning out- 
side diameter of flywheel: 11, facing cut- 
ters for hub; 12, spanner wrench for 
facing cutter holder, and 13, tools for 
chamfering inside and outside corners. 

For quickly chucking these wheels a 
special fixture, as shown in the illustra- 
tions, was made for each size, which not 
only centers the wheel accurately, but 
also acts as a driver. 

In Fig. 3 the rough wheel casting is 
shown chucked, while the different tools 
are machining it. The left-hand head 
with tool No. 10 (see Fig. 2) is taking 
the roughing cut on the outside of the 
rim. The box tool No. 5, on the right- 
hand head, is facing the edges, and the 
boring bar No. 1 with a roughing cutter, 
in the central boring spindle, is taking the 
roughing cut through the hub. Fig. 4 
shows the flywheel set up in the machine 
just before the machining operations be- 
gin. 

In Fig. 5 the wheel is shown with the 
outside rim and edges finished. By this 


time a roughing and finishing boring cut 























BORING-MILL TOOLS 


Fic. 2. 


from one to another with the minimum 
less of time. Fig. 2 shows the entire tool 
equipment for machining a 42-inch wheel, 
and Figs. 3, 4, 5 and 6 show the same 
tools performing their several operations. 
In Fig. 2, No. 1 is a boring bar: 2, 
a floating reamer holder, with extension 
for drill press; 3, a taper-shank arbor 
for holding shell reamers; 4, holder for 


has been taken through the hub, and the 
illustration shows the reaming operation 
about to be performed. The reamer 
shown by No. 3 in Fig. 2, has a stand- 
ard taper shank, and is held in the 
new floating reamer holder shown by 
No. 2 in Fig. 
put on the market by the Colburn Com- 
pany, and illustrated on page 969, Part 2, 


2 This was recently 
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AND FACING BOTH 
SIMULTANEOUSLY 
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OF RIM 


of Volume 32. It insures the hole being 
rcamed to exact size. 

In Fig. 6 the finished wheel is shown, 
as it is ready to be removed from the 
machine, and the chamfering tool No 
13, in Fig. 2, is shown in position in the 
left-hand head. This tool four cut- 
ting faces, and chamfers the outside and 


has 


inside corners on each side of the rim. 
The facing tool, shown in the spindle, 
has taken the finishing cut on the face of 


the hub, and is raised above the wheel. 
I: is shown in detail by No. 4 of Fig. 
2 and consists of a shank with an en- 
larged hub, having a rectangular slot cut 
through for the facing cutters No. 11. 
Its lower extremity is made to hold dif- 
ferent sized collars (No. 7) which fit the 


bores of different sized wheels, and act 


as pilots to steady the cutter. 


The roughing cutter is made taper on 
its cutting edge, so that it does not cut 
into the scale all at once, but rather takes 
gradually 


a shearing cut, which feeds 


TURNING Ol 
EDGES 



















4. 
START 


TSIDE Fic. 





across the hub. In this way the cutting 
edge is preserved much longer than when 
the cutter sweeps off the entire surface 
of the hub at once. Of course, the finish- 
ing facing cutter is straight. 








German-American Exposition 
at Berlin 








It has been announced by the executive 
committee of the Berlin Exposition that 
instead of holding the exposition during 
the coming summer it has been postponed 


until 1911. This action has been taken 
for the purpose of showing good will 
toward Germany and German interests 


and to promote the commercial relations 
between the two countries and in antici- 
pation of similar codperation on the part 
of the commercial interests of Germany 
and for no other reason. As apparently 
this is not entirely understood, the mem- 
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CLAMPED AND READY TO 
OPERATIONS SHOWN 


IN Fic. 3. 


bers of the executive committee are of 
the opinion that it might be advisable to 
make the exposition a German-American 
affair in which both countries should par- 
ticipate, and thus prove it is not intended 
to be an American industrial invasion. 
With this object in view the majority of 
the members of the executive committee 
will visit Berlin in the coming summer 
for the purpose of bringing about, if pos- 
sible, such a German-American exposi- 
tion, and the United States Government 
has been requested to continue the honor- 
ary commission which was appointed to 
represent it at the exposition this sum- 


me’. 








On large sliding surfaces such as the 
guides of steam engines or on large 
cylindrical bearings after all other means 
fail to cool them try flowers of sulphur 
with any good machine oil. It 
does not smell like but it 
erally does the trick. 


mixed 


violets gen- 
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Remarkable Radial Drilling 
Machines for Locomotive 
Work 








Every mechanic who reads of the re- 
markable tests of radial drilling machines 
in this issue, is sure to be impressed 
with the strides in the building of ma- 
chine tools which have made such results 
possible. When we think of the early 
drilling machines, with their small 
spindles, narrow belts, and other features 
in keeping with that stage of develop- 
ment, we are amazed at a single drilling 
machine that utilizes as much power as 
was formerly needed to run a fair-sized 
shop. 

But the machine is not entitled to all 
the credit, as it has only been made pos- 
sible and necessary by the equally re- 
markable development of the drill itself 
as a cutting tool. And this in turn goes 
back of the drill manufacturer to the 
maker of the steel which can stand up 
under the enormous strains to which a 
drill is now subjected. 

We should not forget, however, that 
these machines would not have been pro- 
duced but for the initiative of C. K. 


Lassiter, and the progressiveness of the 
American Locomotive Company. Their 
demand for radial drilling machines 


which should be capable of driving any 
drill to destruction is primarily respons- 
ible for this step in machine building 
and should not be overlooked. 

This does not detract in the least from 
the achievements of the designers of the 
machines, for, as soon as the demand 
arose, their ability to meet it was clearly 
demonstrated, and the resulting machines 
are all worthy of credit. It is no mean 
task to design and build a machine capa- 
ble of utilizing over fifty horsepower 
in a vertical spindle supported on an 
overhanging area as in these cases, and 
the performances of all the machines re- 
flect credit on their builders. 

Railroad shops offer many opportuni- 
ties for work of this kind in the drilling 
f locomotive frames and similar work, 
vhere the piece is rigid and will stand 
iny strain the tool puts on it, which is 
lot true in many classes of work. These 
pportunities are no longer being neg- 
ected and we now find many examples 
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of machine development in railroad shops 
that are unheard of elsewhere, of which 
the tire-turning lathes which are now 
being used in the best shops are a good 
example. 

Everyone who is interested in machine 
development will study the results ob- 
tained in these tests very carefully, and 
while different conclusions may possibly 
be drawn from them, the fact remains 
that practical drilling machines can be 
built which are capable of removing from 


This is an unheard of performance and, 
judging from the breakage of drills is 
not economical in any But it 
drilling proposition up to the 
although it is 
cases where 


sense. 
puts the 
drill makers once more, 
doubtful if there are many 
the work to be drilled will stand greater 
strains than are now imposed on it. 








Tools 


Names of Machine 








There is more or less conflict regarding 
the names of some of the machine tools 
in common use that leads to consider- 
able confusion at times, which we ought 
to be able to prevent. 

Probably the worst sinner of the lot 
is the machine that is used more than 
any other, for drilling holes of one kind 
or another. 

In common machine 
whether it 
horizontal, electric or 


parlance any 
which drills holes is a “drill” 
be upright, radial, 
pneumatic. But in reality the term drill 
can only be rightfully applied to the cut- 
ting tool itself, whether it be straight, 
twisted, hog nose, or any other shape. 
Yet we go on and say “drill” indiscrim- 
inately, meaning either the cutting tool 
or the machine which drives it, leaving it 
to either the rest of the text or to the 
imagination, to determine which is which. 

The really dignified and proper thing 
to do is probably to say drilling machine 
in every case, but “radial drilling ma- 
chine” gets stuck under the tongue and 
seems very awkward as compared with 
“radial drill.” 

With the milling, planing, 
shaping or gear-cutting machine we have 
adopted the simple custom of adding “er” 
to the name of the tool or operation as 
miller, planer, slotter, shaper, gear-cut- 
ter, gear-hobber, bolt cutter and thread 
miller or threader. ‘hese terms are in 


slotting, 


common use and no confusion is pos- 
sible. Why not adopt the same plan with 
such other tools as now cause confusion 
such as the drilling and punching ma- 
chines and call them “driller” and 
“puncher?” There would be no need to 
call the lathe a “turner” as there 
confusion regarding it, but it could be 
done if consistency was thought to be 


is no 


enough of a jewel to warrant it. 
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Vertical and horizontal boring machines 
for a share of confusion, 
be avoided by the use 
“machine” for 
the terms 
would settle 


also come in 
which can usually 
for vertical and 
types. Still 
“borer” 






of “mill” 
the horizontal 
horizontal or vertical 
the question in every case as with drills. 
in these. sugges- 
made in 
various 
foist a 








new 
been 


There is nothing 
tions for they 
columns at various times and by 
Nor is there any desire to 
of names or symbols on an un- 
The single 





have these 






men. 





“system” 





suspecting mechanical public. 
driller’ would probably solve 
trouble and do away with the con- 
resulting from the “drill 
press,” “vertical,” and “upright drill” for 
the same machine. We already have about 
designation in other types 


word * most 


of the 






use of 
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all we need for 
of machines. 
While it 
the use of 
line 


seem odd at first to 
‘driller,’ is it not 
with the other machine- 


would 
adopt logi- 
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cal and in 


too] designations and is there a valid ob- 
jection that does not apply to the use of 


millet and others of that 


shaper 
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The eighth annual meeting of the Wor- 
cester Branch of the National Metal 
Trades Association was held on March 
+, with President Chas. L. Hildreth as 
toastmaster. 

The new officers are: Albert E. Newton, 


president; John W. vice-presi- 
dent; Arthur N. 
W. Hobbs, 
and A. W. Wh 


Beaman, treasurer; C. 
George I. Alden, G. F. 
itcomb, 


Brooks 
executive com- 
the new 
Fitch- 


while 


support 


ot the 


The meeting voted to 
Trade School, favor 
plan, 


“One See 
school plan 


burg half-time high school 


continuatior 


commissioner 


iation, told of their history 


assoc 


id objects, part of which follows: 
“On January 1, 1910, the Nationa 
Metal Trades Association comprised 758 
persons, firms or corporations principally 
iT metal trades, employing practica 
242.335 persons. Its bership is valt 
able because its members have acquired 
experience jJealing with the various as- 
pects of the labor problem The objects 
‘ associatic I will brie State as 
+ le W'S 
First To secu ind preser such 
conditions tl ork-shops of our mem- 
rs as may fair conserve both their 
rests and those of the emplovee 
Second. To estigate and adjust dif- 
; ( ibers and their 
s c av de within the juris- 
11Ct f our association under the pro- 


visions oO our constitution. 
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“Third. To foster the betterment of the 
employees of our members by promoting 
improved methods of industrial educa- 
tion, by the adoption of codperative and 
profit-sharing plans, and by inculcating 
the broad principle that capital and labor 





are interdependent and their interests 
mutual. 

“Our association, formed August 21, 
1899, was not the first organization of 
its kind in the United States, the Na- 
tional Founders’ Association having 
paved the way for it. It was organized 


the National Founders’ 
Association, who, appreciating the value 
of the work accomplished by that asso- 
ciation in their foundries, wished 
tend a lik influence to other departments 
of their 


by members of 


to ex- 


business.’ 
CINCINNATI BRANCH 


The annual meeting and dinner of the 
Cincinnati Branch of the National Metal 
Trades Association was held at The Busi- 
ness Men’s Club on March 3, and at- 
tended by 100 members and visit- 
ors. 

The report of the retiring 
John W. Neil, embodied a resumé of 

association ‘aden the past 
helpful for the 
the officers to the ensu- 


ibout 


president, 
the 
work of the 
year, and 
benefit of 
ing year. 

The 


suggestions 


serve 


were elected to 
President, R. 
Har- 


secre- 


following officers 
serve for the ensuing year: 
K. LeBlond; vice-president, E. H. 
grave; treasurer, Henry Ritter; 
tary, R. S. Alter. 

An address by George K. Elliott, on 
“Tron Alloys” was of interest and showed 
an intimate knowledge of the subject. 
J. Howard Renshaw, the principal in- 
Structor of Cincinnati’s continuation 
read a paper covering. this 


school, 


school’s successful work. Stanley E. 
Bowdle’s address, “The Evolution of 
Machinery,” was thoroughly enjoyed, as 


were a few minutes’ talk by M. Cokely, 
of the Lima Locomotive and Machine 
Works, Lima, Ohio, on the line of the 


necessity for organization. The remarks 
of B. B. Quillen on the duty of employers 


toward their employees were apropos, 
and if heeded, would unquestionably 
achieve good results. C. Wood Walter, 
of the Cincinnati Milling Machine Com- 
pany, brought the meeting to aclose with 
a few well chosen remarks. 

It was decided that the association 
would give an outing this year to all the 
employees of its members. 

N YORK AND N JERSEY BRANCH 

The annual meeting of the New York 
and New Jersey Branch was held on 
March 7, at Machinery Club, New York 
City. The meeting was preceded by a 
luncheor The following officers were 


elected for the ensuing year: President, 


Stevenson Taylor; vice-president, Michael 
Fogarty; treasurer, L. A. Bevin. 
Henry C. Hunter, counsel and secre- 
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tary of the branch, submitted a report re- 
viewing in detail the activities of the or- 
ganization in the past year and pointing 
out that the branch has had a steady 
increase in membership, a number of au- 
tomobile manufacturers having joined the 
association during the past year. 

Robert Wuest, commissioner of the Na- 
tional Metal Trades ad- 
dressed the meeting. 


Db. G. Gautier, of D. G. Gautier Com- 
pany and Philadelphia Steel and Forge 
Company, 50 Church street, New York, 
left for a European trip, March 2. 

M. P. 

50 Church street, N. Y., has assumed 
charge of the eastern interests of the 
Fawcus Machine Company, of Pittsburg, 
Penn. 


Association, 








Fillingham, consulting engineer, 


Benjamin Baker, formerly editor of 
The Navy, and Herbert M. Wilcox, chem- 
ical engineer, have joined the engineer- 
ing staff of Walter B. Snow, publicity en- 
gineer, Boston, Mass. 

Hoover has become connected 
with the §. Obermayer Company, Cleve- 
land, Ohio, and will look efter the inter- 
ests of that company in Buffalo and Dun- 


Harry 


kirk, N. Y. Mr. Hoover was formerly a 
foundry foreman. 

George Ahrens, of Spokane, Wash., 
who has been president of the Moline 


Tool Company, Moline, Ill., for a number 
of years, not actively connected with the 
business, has assumed charge of the sales 
department of his company. 

A. E. Williamson, for 10 years secre- 
tary and sales manager of the New 
Jersey Steel Company, Rahway, N. J., 
has resigned. He has incorporated the 
Bayonne Steel Castings Company, and 
will establish a foundry at Bayonne, N. J. 

F. E. Bocorselski, who has been con- 
nected with the Baush Machine Tool Com- 
pany for the past ten years, has resigned 
effective April 1, to become 
superintendent of 


his position, 
assistant mechanical 


the American Locomotive Company, with 
headquarters at Richmond, Va. 
Samuel Hollander, for the past eight 


years in charge of the die-sinking depart- 
ment of the United Shoe Machinery Com- 
pany, at the Beverly, Mass., factory, on 
March 1 entered the employ of the Union 
Drop Forge Company, of Providence, R. 
I., as mechanical superintendent. 


Hermann Riecke, of the firm of Don- 
auwerk Ernst Krause & Co., Vienna. 
whe has been making connections with 


prominent American manufacturers for 
representation in Austria and the Balkan 
States, returns to Europe on March 17. 
Mr. Krause of the above concern 
formerly manager of the Vienna branch 
of Schuchardt & Schiitte. 


was 














la- 


id - 


=) 


m- 
ge 
ix. 


March 17, 1910. 


AMERICAN MACHINIST 


519 























New ToolsandMachine ShopA 


Showing New Ideas in Machine ShopEquipm 
wt possible to do better work at a reduced cost 
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A- Combination Tool Holder 








The halftones show a few of many 
applications of the Carr combination tool 
holder, made by The Henry G. Thompson 
& Son Company, New Haven, Conn. 

This holder is arranged to accommo- 
date a complete outfit of tools as used 
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on the lathe or shaper. The body of 
the tool holder is held in place by the 
tool post and the tools are held on the 
side in dovetailed grooves, being clamped 
in position by means of collar screws 
With this arrangement tools can be used 
on either side of the body and can work 
up close to either the chuck or the tail- 
stock. 

Tools can be removed, ground, and 
replaced without disturbing the position 
of the holder. 

Fig. 1 shows a skeleton view of the 
tool holder, which is made in three sizes, 
taking steel from to | inches wide, 
and from 3/32 to inch thick. The two 

















Fic. 2. Usep As A TURNING Too! 








| ANY new or improved machine 
or shop appliance of interest to 
our readers will be illustrated 
and described in this department. 


A full and more detailed de- 
Scription will be given—when of 
Special interest and it appears 
here before being sent elsewhere. 


ALL descriptions appear in all 
four editions of the paper 
Weekly, Monthly, Weekly Eng- 
lish and Weekly German, 




































































Fic. 4. COMPLETE BorRING OUT! 


smaller sizes take tools 6 inches long, 
while the largest takes one 7 inches long 


2 shows the holder in use as 


Fig. 
turning tool. As will be seen, the high- 
speed steel cutter is supported and 
clamped its entire length. Fig. 3 shows 
the clamp and cutter. 

Fig. 4 shows the complete boring out 





fit. The boring bars range in size from 
; to 15/16 inch. They have a bearing the 
full length of the clamp. The set screw 
in the rear end of the bar for tightening 
the cutters in the larger sizes of bars fits 
the wrench used to tighten the collar 
screws on the holder. 

Fig. 5 shows the threading tool. The 


formed cutter is made of tool steel 























ric, 5. As A THREADING T OL 


1 


ground to shape its entire length. It can 
be removed for grinding without disturb- 
ing its position relative to the thread 
being cut. 

Fig. 6 shows a combination too! holder 


provided with a rocker adjustment for 


the tool. This was designed for use in 
lathes not provided with a rise and fall 
rest. By its use different hights of the 
tool mav be obtained without the loss of 
side ¢ il ce 





Fic. 6, Toot Hetper with ROCKER 








Kxtra Heavy Forge Type 
Planer 








The illustration shows an extra heavy 
56x56-inch planer of the forge type, built 
for severe duty and the side heads to do 
built by The 
Cincinnati, 


the principal work. It is 
Cincinnati Pianer Company, 


Ohio. 

The housings are extremely heavy, 
the face being 18 inches wide. The 
side heads have a narrow long. bear- 


ing, so that they can be moved very eas- 
ily. They have clamps on the inside and 
edge of the housing; the outer 
furnished with a taper gib 
Owing to the extreme 


outside 
edge being 


for adjustment. 
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with taper gibs throughout, and is fur- 
nished with clamps on the inside edge 
of the housing, to eliminate any possible 
deflection, en account of its being clamped 
on the outer edge. The table is extra 
heavy, runs in wide V’s, and is equipped 
with wide-face steel rack. The bed is of 
the four-wall type, and in addition there is 
a wall of metal running from the inside 
edge of the V to about two-thirds of the 
depth of the bed. The machine is 
equipped with steel gearing throughout 
and is driven by a 40-horsepower induc- 
tion motor, of 850 revolutions, which was 
reduced to the proper countershaft speed 
by a rawhide gear. 

As this machine was wanted with all 
open belts, a second shaft was placed on 














ExTRA HEAVY, 
width of housing, the side head neces- 
sarily becomes very heavy and for that 
reason was fitted with rapid power tra- 
verse, which is operated by the little lever 
and all are 
with a guard. 

The rapid power traverse gets its power 


shown the gears inclosed 


from the power elevating device used for 


raising and lowering the cross rail, and 
there is a tight and loose pulley on this 
device, so that when the belt is on the 


loose pulley it drives the two gears on the 
left This in turn drives the shaft 
with two bevel gears and keeps them op- 
| the that the heads 


side. 


erating al time, so 


moved very readily by power when 


Can de 

wanted. When it is desired to change the 
position of the rail, this belt is shoved 
over on the tight pulley, which merely 
revolves the shaft, then by manipulating 
the levers shown on the left side of the 


friction clutch is thrown 


nachine a sma! 
in and will raise and lower the rail to suit. 
standard equipped 


usual rail is 





56x56-!INCH 


FORGE TYPE PLANER 


top with two gears, so that the cutting 
pulley and return pulley, on the top drive, 
operate in the opposite directions. The 
bearings carrving this top shaft are fitted 


with long bronze bushings and a ring- 
oiling device, so that there would be no 
danger of insufficient lubrication at the 
high speeds. To get sufficient power 
from this top drive, the machine was 
fitted with four 4-inch belts; two for the 
return and two for the cutting, which 


supplied the power over 30-inch pulleys 
on the machine. The loose pulleys were 
made with a special oil reservoir, so as to 
insure lubrication even though the opera- 
tor would fail to oil it for some weeks. 

As the side heads are to do most of 
the work, and naturally fall on top of the 
shifting mechanism, and to do away with 
any possibility of their doing any damage, 
a special guard covers the entire shifting 
mechanism, and yet does not interfere 
in any way with the setting of the dogs or 
operating the shifter by hand. 
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Flexible Adjustable Link Guard 
for Grinding Wheels 








This guard, see Figs. 1 and 2, or hood, 
consists of a number of U-shaped links 
of pressed-steel plates, joined together 

















Fic. 1. GRINDING WHEEL LINK GUARD 


with bolts and overlapping about a third 
of their length. This arrangement cov- 
ers, not only the periphery, but a large 
part of the sides of the wheels. Such a 
method of inclosure has an advantage 
for grinding machines with dust exhaus*, 
since the particles are caught by the 
links and carried along to trough-shaped 
end members, to which the suction pipe 
is connected. 

As the wheel wears away, the hood can 
be adjusted in diameter by simply shift- 
ing the position of certain bolts and, if 
necessary, removing one or more links. 

If the wheel breaks, its fragments tend 
to thrust the links struck by them out- 
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LINK GUARD AROUND BROKEN 
WHEEL 


Fic. 2. 


ward, which pressure pulls other links 
inward against the wheel to act as a 
brake. 

An interesting test has been given to 
this guard by its manufacturers. In a 
long, narrow room, the walls of which 
were whitewashed smooth, one of the 
guards was placed on a powerful grind- 
ing machine over a Norton alundum 
wheel of 400 millimeters (1534 inches) 
diameter and 75 millimeters (3 inches) 
thickness. The machine was run at 2200 
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revolutions per minute, corresponding to 
a circumferential velocity of about 46 
meters per second (150 feet) as against 
the normal grinding speed of 25 meters 
(82 feet) per second. Suitable protection 
was afforded to the observer and to a 
workman whose duty it was to break the 
wheel with a long iron rod and a sledge 
hammer. Since the speed did not frac- 
ture the wheel, this manual method was 
resorted to, and it required 20 blows to 
accomplish the result. The noise of a 
dull thud followed, and then almost in- 
stantly the machine came to rest while 


the belt ran off the driving pulley. This 
trial gave the following results: 
The grinding wheel was_. broken 


through in the middle, being split at one 
place by the last blow. 

There was observed the above-men- 
tioned braking action of the guard by its 
distortion under impact of the broken 
wheel. 

The machine remained uninjured. Only 
one link of the hood was bent and a bolt 
sheared off. Neither on the floor nor on 


the freshly whitewashed walls were 
found traces of wheel fragments. The 
manufacturer of this appliance is the 


firm, Alfred H. Schiitte, of Cologne, Ger- 
many. 








The Knight Beam Compass 








The instrument shown in the accom- 
panying illustration is a very convenient 
form of beam compass for use either on 
the drawing board or in laying out work. 
The beam is of steel and is graduated 
in inches, which permits the ready adjust- 
ment of the pencil to an approximate 
setting, final adjustment being obtained 
by turning the needle point, which is ec- 














THE KNIGHT BEAM COMPASS 


centric with its holder. This holder is 
firmly clamped to the beam by a small clip 
operated by the nurled thumb nut which 
holds it firmly or allows vertical adjust- 
ment instantly. 

The sliding holder or carrier is par- 
ticularly convenient, being held firmly at 
any point by the spring shown and yet 
instantly movable by a slight movement 
of the fingers. This will hold either a 
pencil or drawing-pen as may be desired. 
The carrier can be used on either side of 


the beam, which makes the instrument 
particularly convenient for left-handed 
draftsmen, who ean also reverse the 


needle point to bring all adjustments on 
the same side. 
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These instruments are usually supplied 
with two beams, one giving a 6- and the 
cther a 12-inch radius, but by an in- 
genious way of reinforcing these beams 
with hardwood, any length up to 6 feet 
can be supplied, using the same section 
of beam so as to accommodate the same 
carrier and making the long beams re- 
markably light. 

They also supply a plain steel eccen- 
tric center instead of the needle point and 
a steel scriber for the carrier for use in 
laying out metal work. This is known as 
the Knight beam compass and is made by 
the Sherwoode Tool and Instrument Com- 
pany, Westtown, Penn. 








A Drill Press, Shaper and 
Milling Machine Vise 








The half-tone illustrates a new steel- 
faced vise that is a recent product of the 
Jackson Vise and Tool Company, 85 
Beekman street, New York City. 

The design is of rigid construction, and 
the large opening between the jaws, to- 
gether with the four-sided rear revolving 
jaw, makes it adapted for a large range 
of work in size and shape without the 
use of bolts, straps, or clamps. 

The front jaw has a travel of 3! 
inches, it being operated with a steel 
screw and bronze nut and is held cen- 
tral with a tongue passing through the 
bed T-slot which is secured on the 
bottom side with a plate and screws, the 

















JAcKSON “UTILITY” VISE 


upper front part being faced with a re- 
movable facing. The revolving or 
rear jaw is made in the form of a hol- 
low cube, the lower part of one side be- 
ing left open to admit a wrench for op- 
erating the nut on the binding screw 
which passes through the T-slot in the 
bed and through the bottom of the jaw, 
the latter being drilled central revolves 
on the bolt and is fastened to the bed in 
All of the jaw are 
having a steel cor- 


steel 


any position. sides 
machined, one 
responding with front jaw, another side 
is faced full depth answering as an angle 
plate. This has a vertical V- 
groove extending full depth, which admits 
the centering and holding rounds, square, 
octagon and similar shaped material. A 
V-groove is also cut in the opposite side 
at right angle to the vertical groove, par- 
allel with the bed for holding the above 
shaped material in the opposite direction. 


face 


side also 


521 


The 


the vise 


the bed is 19 inches, 
inches high, and opening 
between jaws is 8 inches. Supplement- 
ary can be supplied make 
the range of work still wider. 


length of 


is 6 


jaws which 








A Motor Driven Die Slotter 








tool shown in the halftone is 
adapted for die work, small keyseating, 
both straight and internal or ex- 
ternal gear patterns, draft is 
quired, and all that slotting. 
The two right-angle motions and the ro- 


The 


taper, 
where re- 


class of 

















A MoToR-DRIVEN Dre SLOTTER 


tary table provide for following any out- 


line. The machine is run at from 29 to 
87 strokes per minute. The length of the 
stroke has been fixed at 2 in., which 
is ample for the class of work for which 
the machine is intended, and affords 
greater strength than an adjustable pin. 
The slide for the ram can be swiveled 
five degrees either way and set by a 
graduated index, thereby insuring the 


same draft to every part of the die. The 
tool block is adapted for holding tools 
in two positions. The weight of the 


machine is 1480 pounds. It is built by 
the Garvin Machine Company, New York. 








The B & B Manufacturing Company, of 
50 Church New York City, 
placed on the market a new pickling solu- 


street, has 








tion for metals known as “‘scalene” and 
reports a demand for it from various 
industries. 

If you have any plaster of paris casts 


to make from wooden patterns or models 
use tallow on the wooden pattern. It 
will not soak into and swell the model 
and will give a clean cast. 
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By I. W. Chubb 
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British Practice in Pipe Threads 














With a view to the settlement of the Rutherglen, near Glasgow, the threads on’ over to a discussion of electric driving in 





doubt expressed as to current practice in tubes have a taper of 1/32 inch to the machine shops. Papers on the subject 
Great Britain as regards threads on pipes, inch or inch to the foot. The Engi- are to be presented by A. L. De Leeuw 
etc., I made inquiry of nearly a score neering Standards Committee taper is of the Cincinnati Milling Machine Com- 
of British manufacturers of tubes, thought in some instances to take away pany; John Riddell, mechanical superin- 
fittings, etc., most of whom replied defi- too much of the material. Again, their tendent of the General Electric Company, 
nitely. It may as well be stated at once tubes are fitted with parallel threaded and another by Charles Robbins of the 
lat in very nearly every case the prac sockets, except in the case of oil line Westinghouse Electric and Manufactur- 


Al 










+} 






tice is to use the British Engineering pipes, where the sockets are generally ing Company. 


































Standards Committee threads, except ob- threaded taper to match the tubes. — 
viously where otherwise specified by the Stewarts & Lloyds, Ltd., London, Bir- 
customer. Thus firms like James Russell mingham and Glasgow, have an external Charles F. Aaron 
Sons, Wendesbury, will be ready to taper on tubes of inch to the foot, the a 
thread to Whitworth, British or American internal threads on couplers being 
standards, according to requirements. The straight. Taper-threaded couplers are not Charles F. Aaron, general sales man- 
current practice applies to ordinary customary, although, of course, they can ager of the New York Leather Belting 
threaded and coupled tubes for gas, water be supplied for special purposes. Company, and past president of the 
and steam. This firm uses the taper on all pipe American Supply end Machinery Manu- 
In the past the Whitworth system was (not in couplings) for oil and gas lines or facturers’ Association, died at his home in 






not quite generally adopted, although any pipe-carrying pressure. This applies Plainfield, N. J., on March 4. 
















































tubes up to 2 inches were generally to all pipes up to 36 inches in diameter. Througtt his connection with the leather- 
threaded to that standard. As to large belting industry Mr. Aaron was widely 
pipes, the only reply received in the in- known in manufacturing circles of the 
guiry, namely from T. Piggott & Co., Ltd., New York Nleeting of the country, and further became prominent 
Birmingham, shows that the practice of A. S. M. FE. through his active interest and work in 
this firm is to use Whitworth threads. conjunction with the American Supply 
The size of the pipe dealt with here is and Machinery Manufacturers’ Associa- 
from 10 to 30 inches bore. As regards The next regular monthly meeting of tion, with which he was identified from 
tapers, this firm mention that they have the American Society of Mechanical En- _ its organization. Through this organiza- 


no standard, as customers are so diverse gineers will be held on April 12 in the’ tion, in which he held an important posi- 

in their requirements. If not otherwise Engineering Societies building at 8 p.m. tion for many years, Mr. Aaron’s efforts 

specified, the firm would use the Amer- The meeting is to be conducted in con- teward establishing a higher standard of 

ican standard. junction with the American Institute of manufacture in machinery and belting 
In the case of James Eadie & Sons, Electrical Engineers, and is to be given’ lines received widespread attention. 
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an | [Increasing Shop Capacities 
1 Where More Tools will be needed 
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Washington, LD. ¢ 


Proposals can be the Commandant 
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Manufacturing 


Capital, $150,000, 


quired site on If. Miner Company, Chicago, II. 


Incorporators, L 


Manufacturing 
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lloupt Rockwell 
Manufacturing Company, Bingham- 
Manufacture razors, cutlery, hard 


manufacturing Incorporators, S. M. 





Ridgewood: O 


Manufacturing 


Manufacturing 
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Manufactire automobiles, motors, ete. Ca 
ital, $150,000 Incorporators, C. H. Hende 
son, J. R. Graves, Corry, Penu.; Geo. H. Mo: 
roe, Jamestown, N. Y. 


I). B. Drake Woodworking Company, Ba 
oune, N. J. Manufacture store fixtures at 
interior woodwork. Capital, 350,000 


corporators, G. Kraus, J. Frost, Bayonn: 
C. J. Drake, New York. 


Tubular Construction Company, Jers: 
ow, x. @ Manufacture machinery, « 
Capital, $100,000. Incorporators, C. F. Pop 
New York; L. Atwood, Farmington Falls, M« 
C. N. King, Jersey City. 


The Fenn Machine and Needle Manufactu 
ing Company, Hartford, Conn Manufactu 
knitting needles and machinery Capit: 
$1,000,000. Incorporators, A. G. Fenn, Jam: 
Hi. W. Harris, S. J. Griffin. 


. 

New York Electric ‘Tool Company, Ni 
York. Manufacture and deal in electrical d 
vices and appliances. Capital, $50,000. Ir 
corporators, M. S. Carver, A. F. Carver, 14 
West Forty-Second street, ete. 


Iiub Motor Company of America, New Yor 
Manufacture and sell motors, engines and ma 
chinery of all kinds. Capital, $1,000,000 
Incorporator§, C. A. Spofferd, New York 
I. S. Smith, C. Berg, Philadelphia. 


Niagara Metalware Manufacturing Con 
pany, Buffalo, N.Y. Manufacture wood 
metal and other specialties. Capital, $40,000 
Incorporators, H. R. Schmiedendorf, W 





Daniels, Buffalo; A. A. Schaml. Niagara 


Falls. 


Itudson County Automobile Company, Gut 
tenberg. N. J. Manufacture automobiles 
motor boats, automobile machinery, ete. (Cay 
ital, $10,000, Incorporators, S. J. Lebax 


141 Broadway, New York: G. W. Korn. 170 


Broadway, New York, ete. 


lederal Motor Company, Buffalo, N. 
Manufacture machinery to generate gas 
electricity, vehicles of all kinds, gasolen: 
motors, ete. Capital, $100,000. Incorpo 
ators, H. A. Dann, Lancaster, N. Y.: W. 
Barker, T. C. Koons, Buffalo. 


Engineering Electric Manufacturing Com 
pany, New York. Electrical work of all kinds 
general contracting and manufacturing busi 
ness. Capital, $100,000. Incorporators, 
W. G. Hooke, 100 Hamilton place; L. 
lerguson, 170 Broadway, ete. 


New Taxicab and Auto Company, New York 
Manufacture, deal in and repair motor vi 
liicles, ete. Capital, $25,000 (ncorporators 
Geo. H. Reaney, 133 West Ninety-Second 
street. Fred J. Manning, 35 West Ninety 


9) BUSINESS ITEMS (@) 


’rentiss Vise Company, of New York City, 
Will soon move into its new quarters 














106-110 Lafayette street. 


The Page-Storms Drop Forge Company 
Chicopee, Mass., has recently installed  s« 
eral new steam drop hammers. 


A. TP. Witteman Company, Philadelphi 
Penn., with works at Chester, Penn., bh 
taken over the equipment of the Portsmout 
Forge Company, Portsmouth, N. HH. 

A complete equipment of rivet rod furnac: 
and rivet-heating furnaces has just been 
Stalled at the Lackawanna Bridge Company’ 
new plant in Buffalo, N. Y.. by Tate, Jon 
« Co., Incorporated, Pittsburg. Penn. 

The Gannett Electrical Company, Prov 
dence, R. I., manufacturer of the Clark aut 
matic switchboard telephone Systems for f: 


oo 








A 


4 
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ry use, has moved to a larger plant at 55 Superintendents’ and Foremen’s Club of Will lease to responsible party, 75 to 100 
Vine street, that city which will furnish it Cleve and ; monthly meeting third Saturday ton, strictly modern foundry fully equipped 
igh ; ’ hil. Frankel, secretary, 310 New England with the very best crane and general foundry 

ich larger shop facilities and enable it tO yilding. Cleveland. O equipment located Allertown enn his 
ep up with the increasing demand for its : , foundry adjoining odern machine shop where 
I I ‘ Western Society of Engineers, Chicago, II n will 7 ee - n - t 
. mich inn ¢ Stills ( il heed I it 

ephones Regular meeting first Wednesday evening : ; . ' 

- : rease ( prices The owners wi supply 

of each month, excepting July and August found wit ' ' nt \ nn 

: ty dry ‘ ue , ‘ rk o 

q secretary, J. Il Warde lio Monadnock ay netitive . Ad ' 

] ) De ] ! ag a - . . ' 
block, Chicago, Ill , nw rravio Oo Chu St New 
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| ADVERTISEMENTS | 
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SS TRADE CATALOG 


























Oo. S. Walker & Co., Worcester, Mass. Cat Cl at t present address of 
casi : ; a f t} elec 
yo scr rh : ‘tic chue llustrated, - 
g describing magneti hucks. Illustrated Rate 25 cents per line for each insertio 
S pages, 6x9 inches, papet {bout six words make « Vo advertiae . 
. ments abhreriated ( hhould te sent to Wanted I man we ONpe el d 
Rowbottom Machine Company, Waterville, reach us not later the } fo enanine ' ! n pneumatic ton woul 
nn Cireular illustrating and describing week's issue Lnswers addressed to o _ , eat " Box $14, AM. Ma 
bieiha vill) = he orimarded | plice fs mau we; ‘ ( ‘ 
niversal cam-milling machine - Bs , f ae 
names to which their replies are not to be Wanted —Die 7 Apply a 
. ; on led het renlics ot he et ‘ . , . 
ie Emerso ‘lectric Manufacturing Com- [' a ‘ / . Lb ett Ih y. Cont 
rhe Emerson Electric I 1? mot forwarded. thes agg A Bt ns th 
ny, St. Louis. Mo. Catalog of alternating out notice Vo Sirmeeiinen gale co ae on Wanted—o \ t-class ey t tool 
rrent fans. Illustrated, 72 pages, 542x744 garding any advertise usil how mibe MAKCrS ne with good executive ty 
be* Eee Original letters of wre meme ations ¢ othe W \ iad heing , remanship \n 
ches, paper. papers of ralue sl ot te nelosed to SW ne nationality and experience 
‘ / . nknown co exsponde is finin hona-fide ad ‘ . le . \ t ed stra \ nil 
oO Carbi ¢ any, New aven, Conn . ‘ / ler ; ‘ { I 
Aas ae ew H rertisements inserted under this heading. No Ge Box 2S, A ICA Maci 
italog describing oxy-acetylene cutting and advertising accepted fro anu agency, as 
e!lding apparatus lllustrated, 1S pages, sociation or individual charging a_ fee for Wanted \ tant chief engineer of power 
* reaixztration.” §¢ roe« ) S on on rages Oo; ‘ ‘ - 
Gx? inches, paper : Alege ; Stations vy tl ind sepowel 
sucecssful applicants ‘ . dations nd . . = engine , rine nd re 
The Henry G Thompson Son Company, cipre t engines those having experience 
. a J ’ ) x ) ‘ } ' w 
New Haven, Conn. Catalog No. 2, describing Miscellaneous W ants hs i an ' v a 
i. mne I I ol nad equipmen SEPP tating 
( rr tool holders Illustrated, - paces, experience pre nt pat n nd pi Ad 
x61 inches, paper. Caliper catalog free. F.G. Smith, Columbia, Pa dress C-47, Trude Bidg., Chicag I 
We uy or pay rovalty f good patented INDIANA 
machine or tool Box 2S2, AMER. MACHINIST 
pace Light, tine machinery t rade nodels and + hn a oe a t “~ —_ = 
“ FOR COMING ele work specialt I . Chase W | ; ; > ehe 
a ae future 1 tl ght man. Box 146, Am. MA 
| 





Gil - MEETINGS = 





























es) il m hiner 1 \ lit Scere creasit i! ( “ nvite appl t s trom 
; a , . ma ine or turret ithe Se ited Rob ‘ nad } | { 7 “ desire a 
Southern Supply, and Machinery Dealers ert J. Emory & Co., Newark, N. J eady position Apply at Wood Turret Ma 
Association and American Supply and Ma : , , Ind 
: , Lizht and medium weicht machinery and ( ne ¢ IS ‘ 
tinery Manufacturers’ Association, joint con dur te | ' r , 
. . - . = hnicate mrts nil t ile t rs et 
ention, Jacksonville, Fia., April 5, 6 and 7, t : ig te . , 
. 4 : Mact ’ Amsterd 
1910, Hotel Seminole. F. 1). Mitchell, secre. MacCordy Mfg. ¢ Amsterdam, N. ¥ 
tary, 309 Broadway, New York City. Wanted—Heavy screw cutting engine lathe Wanted \o re \ ne man tech- 
; ie - about 54” or GO” swing. 16 ft r 1S ft ed n 1 ed tion pre ed, f ! d e a spe 
National Metal Trades Association, annual must be in good « dition and cheap Box ial ind f stee i machine fool parts 
nvention. Hote Astor New York Clty, 320, AMERICAN MACHINIS1? in New Ens nad te tory permanent posi 
April 128-14. 1910 Robert Wuest. Commis E : tion { d ry ipplicant should have 
oner, New England building, ¢ leveland, Ohio. German-American graduate engineer, desires good el knowledge of « riithe quired 
i — i ? to epresent firy ‘ this al ne Berlin ex in , hing tool parts ne rr ition 
International Railway General Foremen’s hibition for machinery American and Get considered cont tres nartiesn « hest 
\ssociation anni convention, May sont, man references Box vor AMER, Mac standard of e1 iter and ability ipplica- 
Girand hotel, Cincinnati, Ohio L. H. Bryan, : ‘ = ¢ ted in strictest confidence Address 
secretary, Two Harbors, Minn Mechanical engineer, college graduate, A-1 chin 4 ntl nl vote ©. Box 1188 “smart n 
; ‘ : ; F : a reterences wishes to represent American M _ - , ; : 
American Society of Mechanical Engineers, firms in Europe: parties interested will please : 
spring meetings, Atlantic City, N. J May write to Box 319. AMERICAN MACHINIS1 \ e Increasing ¢ force and invite ap- 
l-June 3 Calvin W Rice secretary ys | ‘ plicat is trom experienced = tron ina iss 
West Thirty ninth street New York City Mechanical engineer desires to represent I cle core makers hippy pattern 
% . : - , some reliable manufacturing concern in in ! kers, drattsme prod tion men mine ne 
American Foundrymen’s Association and troducing mechanical specialties throughout tool onperato (all. kinds bras finishers, 
American Drass Founders Association joint Indiana, Michigan and Ohio. Box 317, Am. M | ers. lay t mer h hands. erectors 
‘ vention, June 7-8-9, Detroit, Mich head , i t of : 

; : , . et Ileavy and lig engine and pump man 
quarters, Hlotel Pontchartrain Richard Mol I wish to change my location to small otises a , handy t Roston nd heat 
denke, secretary, Watchung, N. J. town; will furnish excellent exclusive line et n ! 1 | tt i nd ) 

. ‘ ‘ £ < wm in tw reo le ‘ i i 
: ; — : machines to manufacture dk ing to extend sail anal , : — a 
National Gas and Gasolene Engine Trades his field. “Superintendent Box 271. Am. M ih ie ; een oe = — peer, oo 
Association Semi-annual convention (in ; aise t nts & ‘ state tue eight 
nati, Ohio, June 13-16, 1910: headquarters, Consulting mechanical engineer, with gen me t experienc ' detail Address 
lotel Sinton Albert Stritmatter, secretary, eral practice, wishes catalogs and price ists ! ployment Di n, Blake & Knowles Steam 
Cincinnati, Ohio. of machinery and fixtures that might be use Pump Worl ast Cambridge, Mass 
: , PR ful in his work J. Franklin Cary, 26 East , , 
Master Car Builders Assoc lation a Van Buren 8St.. Chicago iene 
‘ g¢ June 15-17, Atlar * City b J " 
neeting ine 1 1%, \t intic i 7 . — Macl ts ine Dettene i Wanted | maker dis sinke ithe 
favlor. secretary, Old Colony building, Chi antes achine x Tor lathe shapers hands , e d automati w oma 
oO milling machines, screw machin ete ant } es > 
go, Ill. ST tx Gael Se 4 pes en “ 1 a chine operat \-1 men only It Motor 
l ’ ir dies c Flint. Miel 


American Railway Master Mechanics Ass models, sheet metal stampings and auto parts 


ition, June 2oO-22, Atlantic Citv., N. J. J. W The F. G. Marbach ¢ Medina Ohio Wanted \ stant superintendent r auto 











avior. sec retary, Old Colony building, Ch ! vile f ! ! t ea hustler nda e to 
go, Ill A large English firm of machine-tool im how f | t d that he can produce 
; , , — porters having show and offices in Great results ‘ handling men and have 
Joint meeting of American Society of Me Britain. France. Italv and Japan. is wanting ern here ty wwe 28 to 35: in answering 
anical Engineers and Institution of Me wood : { ¢ all “ . f : 
anical Engineer Birminghat I nd, (FOOG Agencies for machine tools of all kings. sive retere ,cmpersence Gas , = 
iy 26-20. 1910. Ss, sIrmingnatwi, 4 ana, Apply Box 189 A WERICAN Mac INI I pecter B ¥ S7 \ iN Mac : . 
i\ ao 1)" atte 
; Sor , : . The Garvin Machine Company, Spring and Wanted— By 3 n n manuract ng Cor 
American Society of Mev hanical Eng neers ; Varick Sts New Yorl irrespective of cat ss ands slid e en ‘ and oth ma 
ionthly meeting second Tuesday. Calvin W alogs now in use are installing a library | chiner. t! izhivy competent machinist, 
Rice, ecretary 20 West Thirty-ninth t! 4 their drawing room It might be of benefit familiar w nt 1 t irae 
New York City to mannfacturers of goods in which they ar and st e tools and the design of 
. ‘ a 4 nts c = ; jigs ere t Re et te ret , issistant 
Boston Branch National Metal Trades As interested to send hem catalogs marked { t! * foremat nt ! hoy — o 
- 4 “ nantes me . anil a Ti ‘ in ine shop emplo gy 
ciation Monthly meeting on first Wednes Library Departmen 75> «men { f instructir ' 
1 r ane , ‘ o's } . » is? ‘ ‘ " em 
By each month. ¥ a * hot — re Wanted to Buy Radial dril h-foot arms plovees » 9 st methods of doing work and 
a aS a ee OStON, full universal tilting table. speed regulator to devise t : lgs, ete I tta ng the 
ase. stating number of changes of speed: machine mest ¢ nor | production Write f \ iv 
Providence Association of Mechanical Engi- to be complete with countershaft and ‘neces- ing experience and salary expected. “Expert,” 
eers Monthly meeting fourth Tuesday each sary wrenches; state lowest price, location AMERICAN MACHINIS1 
Ld onth E a Bliss, president 91 Sabine ase and actual p ent ndition The Ch VFI ' 
wens iio we cinnati Equipment Co., Cincinnati, Ohio . AGRA 
et, Providence, R. I 1 
: - . > Wanted —Ir ty of Middle West, first- s 
New England Foundrymen's§ Association: We wish to buy a second-hand slow-speed | inict to op te ow nt atv f i 
ular meeting second Wednesday of each ergine of about 3000 horsepower and about - : " aS ae Se h | r 
; - ip . : > - bs ntlo mad . , : ! ! ! ! I t eh 
th, Exchange Club, Boston, Mass Fred (> revolutions: we pref a vertical engine r) ' work ¢ . } cate ne 
Stockwell, 205 Broadway, Cambridgeport, but will consider a horizonta also our pret writ , all a on aS 
Muss erence would be ft have ne capable of carry \ t I 2 try Box 254 Aw. MA 
ing reasonable overload: we want the privi SEW JERSEY 
Engineers’ Society of Western TPennsyl- ledge of examination Please write stating 
nia menthly meeting third Tuesday Kl price, to Pittsburgh Plate Glass Company, Ad Wanted I? t ‘ familiar with 1 ine 
IX Hiles secretary, Fulton building, vertising Department, Frick building, Pitts tool worl give ré ences and ’ y ¢ 
x 


‘ i Te? 
‘ittsburg, Penn burg, Penn pected Box 215, AMERICAN MACHINIS’ 
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Vanted Dbraftsmen i th eavy 
1 t lathe work give ele! ut ana ilary 
expected Box 216. AMER . Macul . 

Mien wanted to ‘come mechanical d t 
men; pay $25 to 3 weekly > complete co 
i vour home 4 months Box 455, New IN 


“ = 
Wanted \-1 general 


foreman, competent 


to get maximum production in all depa 
ments of general machine shop capalole 
tuking charge of entire plant vive referene 

ve and salary expected Box 286, A M 

Wanted Machinists: steady work for good 
n ne boring lathe and floor hands alse 
teol and die makers: call in person if) pros 
silole cheap rents and pleasant surroundings 
Ferracute Machine Company, Bridgeton, N. J 
(40 miles south of Vhiladelphia) 


Wanted Foreman for machine shop i 


high speed and marine gas engine plant; must 
| e a thorough knowledge of machine = pre 
cesses and know the best types of machines 

ited rv his work and know how to handl 
jigs, tools and fixtures and have ability” te 
handle men and to get the best from the 
Address, ving experience in full, age, na 
tionality, references and salary expected. Ib 
16, AMERICAN MACHINIST. 

NEW YORK 

Wanted—First-class j and fixture draft 
main Apply Mergenthales Linotype ( 
pany, 24 Ryerson St Brooklyn, N.Y 

Wanted A few drattsmen = famili: witl 
design of tools electrical apparatus nae 
switchboard layouts Apply General ect 
( ompan Engineer in Charge, Drafting 1 


N. 


Schenectady, 


Wanted—Foundry foreman, experien 
gray iron bench work and machine molding 
on aericultura work state age, previous + 
perien ind salary expected: give references 
Address “L. TD AMERICAN MACHINIS 

Wanted Master mechanic, capable tal 
in charge of jig and die designing 
wrightin and general plant” repai worl 
Stet previous experience and salary ae 
s d e ferences. Address “I. R..° AM. M. 


Machinists Wanted 





We are enlarging om 
factory and invite applications from machin 
ist bert hae drill press and milling mas 
men Tone & Lamson operators and tor 
nianke in making application, state f 
7 ! tions and wages wanted Phe Wit 
ham Motor Mfg. Co., Bath, N. ¥ 

Wanted First-class toolmakers, exp ad 
on jig, tixture. watch tool and precision \y 
Apply Mergenthaler Linotype Co., 24 Ryerson 
St.. Brooklyn, N. Y. 

Wanted We are constantly inecreasi 
for d invite application me the Or 
in M ! ists lathe hands ew on hine 
h | ine hands, m n ni ne na 
I tor assel le . toolma rs heet 1 tal d 
men e run a nine-hour shop, ha des 
alle rrounding nd offer steady | n to 
ale ible character Address Superint dent 
Maxwell-Briscoe Motor Co I viown \ 


class traveling salesman fé New 


enstern territory to se'l Alle S tool 
steel reliable, resourceful and energetic man 
\ } od practical knowledge of and expel 
enced in handling high-grade steels: in send 
it apy ttions kindly state fully ind sin 
detail | vour qualifications, your spe ilties 
if \ h e anv, Whom vou have worked fo 
n Wwe ' whom you are working now, 
snl expected, references and any other in 
for ition which will help us in judgin 1) 
merit ‘ vour application these details wil 
be held in the strictest confidence; oppor 
t ties are limited only by emplovee’s ability 
Apply wv letter only te \l . « Ward, ID 
recto deat Allen & Ltd 282 Pearl 
St New York City 
OHTO 

Screw machine ‘ t \\ KIN ( 
man to pl ad et I \ 1 nel SiLTIS ( 
ol it m eight to ten autor and h l 
s \ rehime standard make must come 
well recommended and competent to hand 
\ men to ndvantage Stnte awe experien 
nd Ww es d od Box 306, AM Mac 

Wanted —First-elass machinists, toolmaker 
dis nkers, lathe, plane drill press, sere 
! hine, boring and m n ! ne op 
{ wood patternmakers, brass molade 
1 her lh ff S finishers Ss} ners mil 
\ ts, hamn men and b mit who al 
on if positions or 4d ‘ improvin 
on those which thev have to ste their 
! es and addresss with the Employ 
' { Depart nt of the NX nal Metal 
| aes A l ! Add ‘ ! 
afl GO5 New | ind Ele ('he nd. O. 

I'} vi 4 \ 

\\ od Tic r f Wy md-steel 
st vit dy v do opay t 
! \cDowe M ! ( r4l 
\ 1 St Litt g, Dent 

Wanted R ible, energetl iveling sale 
! ' n i! with pape machinery 
} od stat rut experience in ry 


MIACUIINI 


AMERICAN MACHINIST 


rENNESSEI 
Wanted —-One (1) experienced planer hand 
nd one (1) experienced assembler, for slide 
ily engine work Box Yon. AMER. MACH. 
WISCONSIN 
Draftsman Wanted. a draftsman imiliar 
with tool and jig work Address bFairbanks- 
Morse Mfg. t'o., Beloit, Wis 
We are enlarging our works. and are in 
need of mechanics especially toolmakers, 
ithe hands, boring mill and boring-bar hands, 
ind Jones & Lamson screw machine hands. 
lairbunks-Morse Mfz. Co., Beloit, Wis 
‘* . ry 
Situations Wanted 
(la culie idivates press tf address of 
‘ rt ; thing cise 
CONNECTICUT 
Chance for advancement wanted: am 26 
vears old, understand the making of metal 
patterns, machine and tool room work: have 
id experience of setting up of die presses 
nd hand screw machines: can harden and 
emper ordinary work some foundry experi 
ree would also like some drafting Box 
Iw, AMERICAN MACHINIST. 


Wanted 


Situation as general superintend 
ent dn rst-class mechanical expert, in brass 
or iron, hardware or specialty lime well up 
n modern machine work and finishing. de 
signing of jigs and tools: original labor-sa‘ 
ne devices; have good executive ability age 
i American would not consider making 

hange for less than S2000 per year. Box 
I, AMERICAN MACHINIS’ 
ILLINOIS 
\ successful superintendent the Otis 
levator Company is seeking change of posi 
tien Address Box 250, AMER. MACMINIS' 
Position as superintendent have a thor 
ugh knowledge of best machine shop and 
oundry practice: can get muximum produce 
tion from men and equipment aecustomed to 
arge works Voadd regs 1 changing Box 
205, AMERICAN Mact 
INDIA 
Mechanical ngineer, technic vraduate 
\ ve Is praction experience 1 Slieep engl 
neering and manufacturing, desires a change 
est of references Box 525, AMER. Mac. 
~“ACTIUSETTS 
Situation by a thorough mechanic, inventor 
tool and die maker, machine builder and 
economizer who has lled tl position as de 
signer foreman and superintendent : a position 
imilat Box $26, AM CAN MACHINIST. 
NEW JERSEY 
fool designer, 4 vears as tool designer and 
S years as toolmaket experienced in stand 


and educe 
AMER 
SEW 4 


\\ ) Rin 


labor 


tool to 
MACHINIS' 


tool parts 


Box 32 


Im AN 


Experimental machinist, extensive 
experience on eng and 
references A 


neers inventors pro 


cduections : Box 328, AM. Ma 


foreman or 


Wanted—PDosition as assistant 
by first-class man on Dotter & Johnston auto 
matic and automatic screw machines. Box 
S09, AMERICAN MACHINI 


Ixxperienced foreman, middle aged, modern 


ideas, now employed, desires change: engi 
neering work, dynamos and steam pumps: 
\-1 hustler: can handle large force with abil 
itv. Box 291, AMERICAN MACHINIS4 
Mechanical engineer, experienced in heavy 
structural work, steel and concrete power 
plant equipment machine designing: six 
venrs chara ol draft ng department wish 
to locate South or West. Box 325, Am. Ma 
Master mechanic, with large paper goods 
manufacturing company, desires change 20 
vears’ experience designing inventing and 
uilding, printing, box making, paper hand 
ing and automatic machinery. Box 322, 
AMERICAN MACIIINIS1 
Poolmake German, all-around machinist, 
16 ven experience on experimenta work, 
ools, dies and small automatic machinery 
rventive ability and quick at grasping ideas, 
wants to change positi : will go to any 
State Box 310, AMERICAN MACHINIS4 
Wanted—By skilled mechanic, well up in 
modern tool room and machine shop practice 
1 position as general foreman, or assistant 
superintendent: have had about 22 years’ ex- 
perience; can furnish best of references: loca 
tion East Box 290, AMERICAN MACHINIST. 
\ strictly high-class, thoroughly practical 
hanical engineer desires a position as con- 
dential experimenter: make own drawings, 
patterns, models, et familiar with patents 
nd can write patent specifications mechan 
il recording devices a’ specialty, tox 327, 
AMERICAN MACHINIS1 
Machinist, toolmaker, diemaker, young man, 
high-grade mechanic, high degree inventive 
: ity developes, improves inventions, good 
technical education, labor-saving devices, will- 


ng to meet difficult propositions, foremanship 
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experience, wants good paying position. L 
D> West 116th St New York (ity 
Executive position paying minimum 
of S5000) first vear; qualifications, 
3Y vears old, > feet S inches tall 
education, high school, business 
nical institute: mechanical 
ical and electrical engineering, 
experienced in all departments; business a 
nting and management 16 years’ exer 
tive experience full particulars at 
writing Box 3 AMERICAN MACHINIS? 
Tools equipment 
mechanic for position with 
who desire to manufacture with most 
date tools, ete., for the rapid and economic 
production such work steam and wate 
specialties, valves, fittings. small engine 
similar work: age 3%, with 20 years’ exper 
ence in modern plants: accustomed to ntire 
help to wdvantage;: will give reference 
required Box S30, AMEnKICAN MACHINIS' 


sala 


college: tec! 
expert, 
practical 


qt 
rive 





first-class, 


practh 
partie 
iipote 


open 


ol as 


ct 


best 


Olle 


change y 
\N MACHINIS1 


cle sires 


and draftsman 
box 2ZOS, AMEKI 
Machine ‘and tool designer. technical 
vate, 7 years’ experience in machine toe 
special machinery jigs and fixtures fe 
light high-grade machinery, wishes toe mal 
nu change. Box 296, AMERICAN MACHINIS 
Production engineer, planning, time 
and rate setting, solicits correspondence 
engaged in machine tool manufacture: tec! 
nical education and extensive experience 
other lines tox 32 AMERICAN MACHINIS 
Mechanical technical graduate 
broad of enginecring 
sood systematizer; especially able 
ducer; several years’ experience in engines 
ing work, having had charge of large 
neering departments, desires position wit 
first firm chief engineer, simi 
position. ox 315, AMERICAN MACHINIS’ 
PENNSYLVANIA 
draftsman wants 
years’ experience in all 
AMERICAN MACHINIS 
Designing engineer, graduate, age 
ceptional experience designing and develop 
new automatic, special machinery, fine appa 
atus, adding machines, typewriters: invent 
and practical: only responsible position cor 
sidered. bOX VSO, AMERICAN MACHINIS' 
Position wanted assistant manager 
superintendent by uptodate mechanic in 1! 
manufacture of small sheet metal and w 
novelties buckles, suspender = trimming 
trimmings, pins, safety pins h 
and eyes, paper steners, also duplicate p 
clock movemet typewriter and addi 
machines, all kinds of stamped work 
first-class position considered ; at present ly 
ing position superintendent. a 
AMERICAN MACHINIS1 


aT 
wl 


Designer 
anywhere, 


tools 





engineer, 
practical knowled 





as a pre 


ene 


class as ol 


engine 
position: many 
of engines. Box 


size 





oo 


as 


iis 


corset 





“ais ts, 
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ON 


irs 
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reSPponstinie 


American 
15S pounds 


mechan 
ihe 


ane 


study 
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FOR SALE |@ 








Sale—200-horsepower Llarris-Corliss e1 

perfect condition ; the reason for | 
uisiness discontinued. The Elm Cit 

Lumber Co., New LIlaven, Conn, 


For Vending machine 
USINeESS, cont Fy patents 
hiinutacturing equipment 
machine, ete. Box 311, 


and 
and 
pi esses, 


MACHINIS 


Sale novelt 


isi compet 
scre 


dies, 
AMER. 





A new and most valuable patented tool f 
machinists or mechanics; will sell) pater 
cheap: something absolutely new and ex 
tremely useful. Box 198, AMER. MACHIN!I 

For Sale—One Nash gas engine, 20 hors« 
power, two evlinder, for electric lighting 
pumping or power: one Beaman & Smith lhe 
iyvontal boring mill: table 25 inches wide, 
rehes long; will bore 12 inches diameter, 2 
inches long, and face 20 inches diameter 
300 light J. B. Colt Co. acetylene gas appa 
atus The above machines are in exceller 
condition, having been very little used 2 
further particulars and prices apply to Ride 
Ericsson Engine Co., 35 Warren St Ne 
York. 

Stock for Sale—Controlling interest in 11 


Fishkill Landing Machine Company, builder 





of the “Fishkill Corliss” engine, machiner 
castings, etc. Business long established, ha\ 
ing an enviable reputation for the high cha 
acter of its work The works are located o 
the east bank of the Hudson river, fifty-eig! 
miles above New York City. and about thre 
minutes’ walk north from the Fishkill Lane 


ing station of the New York Central Railroa 
a track ef which runs through the work 
Ilaving other railroad connections, 


several 





addition to their extensive dock frontage, a 

ford unsurpassed facilities for receiving an¢ 

shipping by rail or water. This is one of th 

finest properties in New York State, and 

a large part of it is not required for tl 

present business, it is very valualle for an 
For particulars | 





manufacturing purpose / 
". F. Sage, Fishkill-on-IIudson, N. 3 
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Effect of Reorganization 
in the Canadian Rifle Factory 


on 
t 
~] 


Ratio of Payroll to 
Output, 1907 1: 1,33 
Increased 1909 to 1:3 








The diagram shows graphically the 
changes in the output of the factory in 
a period of 20 months, and is a very 
complete example of what can be accom- 
plished in the majority of factories by 
the continuous use of the common-sense 
regularly and 


methods systematically 


applied. 






Payroll 1907 


Payroll 1909 


By Frederick A. Waldron * 


the woodworking machinery for the man- 
ufacture of the rifle stocks from the best 
English factories. 

The drawing room was well arranged 
with complete drawings for all parts of 
the rifle, an arc-light blueprinting ma- 
chine, proper indices and the record of 
all drawings, operation lists, tool lists 







Output 1907 


GRAPHICAL STATEMENTS OF PAYROLL AND OUTPUT, BEFORE AND A 


Ratio: 1909 payroll to 1907 payroll, 1.091:1; 
3.33:1; ratioof 1909 payroll to output, 1:3. 


Ratio: 1909 output to 1907 output, 


ratio of 1907 payroll to output, 1:1.33 


Reorganization work started in plant, March, 1908. 


No new buildings were put up or additions to plant made excepting one lathe 


Maintenance charges for labor, including new 


cases. 


There is nothing that shows the effi- 
ciency of a factory any more quickly than 
the ratio of the selling value of the out- 
put to the total payroll. I have, there- 
fore, taken this method of illustrating the 
profits in reorganization, which has been 
accomplished under the general direction 
of the author. 

In March, 1908, the owner of the above 
factory, Sir Charles Ross, Bart., found 
that the annual returns from his factory 
(which had been in operation five or six 
years) were not satisfactory and called 
upon the author to report upon his plant. 
My mental picture was drawn somewhat 
as follows: 

A factory temporarily located on a side 
Street in the average loft building with 
a reasonable machinery equipment lo- 
cated at random, the tool equipment kept 
in cupboards in various parts of the shop 
and working under the usual unfavorable 
conditions that a factory generally oper- 
ates in certain localities under adverse 
conditions and circumstances. 


THE FACTORY BEFORE KEORGANIZATION 


Upon my arrival at Quebec, however, 
this picture was quickly obliterated. I 
found a group of neat, brick buildings 
pleasantly located on the Plains of Abra- 
ham overlooking the St. Lawrence river, 
with neatly finished offices; a well lighted 
and remarkably clean shop. 

The machinery, tools and equipment 
were first class, and of such makes as 
Pratt & Whitney, Warner & Swasey, 
Bardons & Oliver, Brown & Sharpe; and 


_ *Managing engineer, 37 Wall street, New 
York City 


costing 8600 and a 
tools, repairs to plant, machinery, clerical force and 


and complete drawings of all tools, jigs 
and fixtures. 

The cost department and order de- 
partment for keeping track of the work 
were as good as in most American fac- 
tories. The stock and store rooms were 
well lighted and arranged and equipped 


to handle the stock and supplies for the 
factory in much better shape than would 
be found in many shops in the United 
States. 

The work of designing the rifle, tools, 
gages and fixtures, has been remark- 
ably well done by some of the ablest en- 
gineers and mechanics, many of whom 
are still in the employ of the com- 
pany. 





Output 1909 
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FTER REORGANIZATION 


few polishing jack 
factory salaries are included in payroll in both 


With all the good points enumerated, 
however, the producing of the goods as a 
science had not received the attention 
that it should in order to produce com- 
mercial results. 

The report of the author was practic- 


aliy embodied in the preceding para- 








SPECIAL APPLICATION O 


toughing rifle barre 

Removing 4 pounds of metal in 2 
cut 26 inches long, feed fe-inch per revolution No 
per day. New method, 2 lathes, 125 barrels per d 








F HIGH-SPEED STEEL 


8 minutes, reducing from 1, diameter to j-inch diameter,— 


te production: Old method, 3 lathes, 70 barrels 
ay. 
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CHIEF ENGINEER’S OFFICE STORE ROOM FOR SUPPLIES AND FINISHED PARTS 













All product and tools are designed under the supervision Note method of handling work in trays or boxes that rest together and all can 
of this office. Also processes and limits determined, oper- be slid into racks Help,required for operating store materially reduced aud accurate 
ation sequence, speeds and feeds, time study, et rhe information obtainable. 
first operation list from this office is followed absolutely 
on first lots Any changes in sequence are made on follow 






Ing lots if deemed advisable 























STOREKEEPER’S OFFICE PRODUCTION CLERK 









All orders for manufacturing are made out here. Cards on All time cards are received and given out here and stamped with clock, using 
board show parts in process Cards at left are records of stores the decimal system. 
and worked materials Requisition on stores for all materials used on productive work issued from 











this office 





























PAYROLL OFFIC! Move ORDERS 


All work is transferred from department to department | 





y “‘“move 





. ind totaly de on adding machine and ent rt l orders,.”’ This shows truckman taking orders from order box, so as to 
I py hare A DO Une Ilan handles the analysis and maki | ret a return load after delivery of the pieces shown on truck. Work is 
I OF 400 mie thus gathered up “‘going’’ and ‘‘coming.’’ Reduced cost of trucking, 

60 per cent Tickets are returned to other side of box after goods have 


been delivered and receipted for 
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Toot CAGE 


This shows method of keeping tools in cage 


in working condition are kept 
are preferable but not economical in this case. 


graph. As a result he was retained by 
the company to reorganize the factory, 
which he has done, the results being 
shown by the diagram. 


WHAT 


The general resumé of solving this 
problem was to carry out in approximate 
sequence the following: 

1. Eliminate the cost department. Data 
were not reliable. Cost department 
showed a profit; the books of the com- 
pany showed none. 


Was DONE TO REORGANIZE 


2. Eliminate all non-producers pos- 
sible. 
3. Rearrange some of the machinery 


and departments. 

4. Place work on piece rates by care- 
ful time study. 

5. Study of speeds and feeds tending 
to the greatest economy. 

6. Placing of the planning and routing 








in trays for each operation. 























tools 
racks 


Complete sets of 


Steel Tickets are kept by 


racks shown in Fig. 10. 
of work in one place and under one 
man. 

7. Placing a responsible chief at the 
head of the engineering, producing, in- 
specting and accounting divisions. 

8. Reorganizing the of giv- 
ing out and handling of tools for pro- 
ductive work. 

9. A method of letters of instructions 
to division chiefs was introduced. 

10. A system of authorizations to con- 
trol expenditures. 


methods 


11. A simple and accurate factory 
stores method. 
12. Bonus system for division chiefs 


and foremen. 

13. A true record of the monthly effi- 
ciency of the factory. 

14. A simple method of charging ac- 
counts. 

15. A time and payroll system in con- 


TIME-CARD RACK AND MACHINE NUMBERS 


for 


emence 


The of bet ween 
Machine 


shipper 


rack men 


for con\ 


card 
mbers 


time 
nu 


rods 


of truckmen and routing are 


7:00 Costs are 
or lot 


stores 


a.m. and 6:00 p.m. 


shown on number, by 


payroll and store cr! 


Open before 7:00 a.m. 





Into trays si 


TIME-CARD RACK 


] ] 


losed between 7:00 a.m. 


until 


and 6:00 p.m. 
job is finished 


and « ° 
workmen during day or in 


junction with the analysis of costs and 
expenditures. 


16. A method of compiling accurate 
costs without excessive clerical help. 

17. A tickler system for office and 
factory use. 


The illustrations which accompany are 
typical and show the method of operating 
the different functions that are to 
the carrying out of this type of organiza- 
tion. 

The work was not done by the use of 


vital 


forms but by the careful and jucicious 
application of the methods which the 
forms symbolize, combined with the able 
assistance of the men at the factory. 
You may turn a man loose in a drug 
store and he will be utterly at sea to 
know what medicine to take even should 


he be sick unto death. Give him a pre- 
scription, however, from his physician 
and the proper doses given at the proper 








Cost 


DEPARTMENT 








530 


time and he is soon restored to health. 


There are more good factories killed 
by the overuse of forms than from lack 
of them and it should be borne in mind 
that it is not so much what you use as 
the way you use it. 

RESULTS ON THE PERSONNEL 

Some of the results in detail on the 
personnel of the factory are as follows: 

a. No pencil work done by foremen or 
workmen. 

b. A “fall-down” in production caught 
at once. 
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c. A constant pressure is exerted on all 
by locating responsibility. 


d. Only the exceptions come to at- 
tention of the division chief. 
e. The exact location of all work in 


process is determined without hunting the 
shop from end to end. 

f. The correctness of all charges for 
all accounts. 

g. Cost information obtained without 
additional expense and may be used or 
not as the case may require. 

h. Complete control of the sequence of 
work. 
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i. Excuses are eliminated. The goods 
must be delivered. 

j. Delays are readily located. 

k. Minimum clerical help and number 
of forms. 

The entire pay of the clerical force 
for this factory, including bookkeeper, 
paymaster, cost clerk, etc., is only 2 per 
cent. of the total weekly payroll, which 
includes salaries of division chiefs and 
foremen. 

The average total number of em- 
ployees during the period covered by 
this brief summary is 375. 








The Angle and Lead of Herringbone Gears Ay Ches. H1. Logue 








To produce a herringbone gear to oper- 
ate with a sample the calculations for 
which are unknown, is generally a matter 
of cutting and trying until a satisfactory 
gear is produced, as for herringbone or 
helical gears the angle and lead must be 
exceptionally accurate, the teeth having 
contact their entire length, and a slight 
error is noticeable. There is more or less 
leeway for spiral gears, but the method 
as described can be applied to them as 
well. 


THE 


Cover the points of the teeth in sample 
with an application of lampblack, or any- 
thing that will make a clear impression 
on a piece of clean white paper. Roll 
the gear thus treated on the surface of 
the paper, being careful not to allow it 


METHOL 

















—— 
- Vy, 
? 
i? 
! 
Fic. 1. IMPRESSION MAI BY ROLLING 
SAMPLE HERRINGBONE GEAR 


to slip, until a clear impression of the 
the teeth is made, as _ illus- 
trated by Fig. 1. This will represent a 
development of the teeth at the 


points of 


outside 
circumference. 

The angle of the teeth at the outside 
circumference may then be measured 
with a protractor by extending the lines 
of the tooth as developed on the paper, 


and a line drawn at right angle to the 


gear face, which represents the axis, or, 


this angle may be calculated as by 
formula 1. 
f Face of herringbone gear. 
a Length of the tooth from center 
of face. 
a, Angle of spiral at outside diam- 
eter. 
a Angle of spiral at pitch diameter, 


i Lead of spiral. 
C, = Outside circumference. 
C = Pitch circumference. 


The next step is to find the lead: 
L= C, cot. @ (2 





\ 
| 
I 


t 


ERRING- 


As the lead is necessarily the same at the 


outside diameter as it is at the pitch 
diameter of a helical or spiral gear when 
cut with a rotary cutter, the angle of 
spiral at the pitch line may be found by 


formula 4. 
(4) 


The fact that the lead is the same at 
all points when cutting a spiral, helical or 
herringbone gear on a universal milling 
machine or spiral gear cutter using a 
single rotary cutter, makes the solution 


of this problem a simple matter. Fig. 
2 will be self explanatory. 
This being the case, it is apparent 


that such a cutter cannot reproduce its 
own shape in the gear blank, as to do 


this the angle and lead must be pro- 
portional at all parts of the tooth. When 


the teeth are generated this condition is 
fulfilled and the angle at the pitch line 
will be proportional to the pitch and out- 
side circumferences, or: 


Si (5) 
The pitch diameter may be readily deter- 
mined by a measurement of the tooth 
parts of the sample. 

Pitch 


( 


diameter — outside diameter — 
2 « addendum. 








Removing Grease with Soda 








A bath of potash or soda lye has been 
commonly used for the purpose of re- 
moving grease, oil and similar substances 
from metallic objects. Usually the ob- 
jects are dipped into the bath of potash 
or soda lye and kept immersed until all 
traces of the substance desired to be re- 
moved have been absolved from the 
metallic parts. This process is somewhat 
however, it taking from ten to 
fifteen minutes immersion usually before 
the oil or grease is thoroughly removed 
from pieces of sheet iron, for instance. 
A much quicker method is now reported 
as having been introduced in Germany, 
which simply consists of an electrolytic 
removal of the oil or grease. It is 
complished by making the metal parts 
act as a cathode in a solution of car- 
bonate of potash heated to a tempera- 
ture of about 100 degrees Centigrade 
The current is turned on and all traces 
of the oil or grease are removed from the 
parts in a very few minutes, the rapidity 
of which is explained by the German in- 
vestigator introducing the method as due 
to the mechanical action caused by the 
bubbles of hydrogen generated at the 
cathode. 


slow, 


ac- 
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By kL. F. Lake 








Phosphorus always occurs in nature in 
the combined condition, and unites with 
metals to form phosphides. It forms two 
oxides, which are P.O; and P.O, and also 
forms compounds of the same character 
and similar composition to arsenic, anti- 
mony and bismuth, and is consequently 
placed in the same chemical group as 
these. 

It is always encountered in reducing 
iron ores and is a very difficult element 
to entirely remove from the finished iron 
and steel product. In these materials it 
must be reduced to as low a percentage 
as possible, as phosphorus is without 
doubt the most injurious element that is 
found in steel, notwithstanding the fact 
that in the past many experiments have 
been carried on that apparently proved 
that phosphorus up to about 0.12 per 
cent. strengthened steel. When these 
same steels were put into actual use, 
however, failures occurred, and the cause 
was nearly always traceable to the phos- 
phorus. 

In the rolling mills phosphorus does 
show any bad effect, as the heat 
under which the steel is worked seems 
to overcome this, but when the metal 
has become cooled and is subjected to 
sudden shock or to vibrational stresses, 
it breaks very easily. The lower the 
temperature and the higher the phosphor- 
us, the easier will the breaks occur. This 
has led to the term “cold shortness” as 
applied to the effect of phosphorus on 
steel. 

Phospherus diminishes the ductility of 
steel under gradually applied load as 
shown by the reduction of area, elonga- 
tion and elastic ratio when specimens 
are pulled apart in the ordinary static 
strength testing machines. But when the 
steel is tested in the rotary or alternating 
vibrational testing machines, as well as 
with a pendulum impact machine, the de- 
crease in ductility and toughness is 
shown to a greater degree. Phosphorus 
also reduces deflection, and the rigidity 
thus imparted might be considered an 
advantage for structural purposes, al- 
though even this is doubtful, owing to 
the metal’s weakness at low tempera- 
tures, and when subjected to shocks. 

Phosphorus steels are so capricious 
that they may show a reasonably high 
static ductility and still show very brittle 
when shock tests are applied. here fore 
the safest rule to apply is to have the 
phosphorus in all steel products as low 
as possible. It is a very poor steel that 
contains 9.10 per cent. of phosphorus. 
The ordinary grades contain as much as 
0.08 per cent., and the high-grade steels 
should have than 0.04 per cent., 
while in the very best steels it should 
be even lower than this. In fact, this 
has been reduced to below 0.01 per cent. 


not 


less 


in some of the electric-furnace steels, and 
occasionally a mere trace is all that is 
left in the finished product. 

Phosphorus gets into the metal by en- 
tering the blast furnace with the ores 
in the form of metallic phosphates—the 
form in which it is usually found in na- 
ture—and mainly as phosphate of lime, 
which is a natural mineral named apa- 
tite. Many metallic oxides unite with it 
to form salts, especially iron and mag- 
nesium oxides and lime, but in the pres- 
ence of silica, which is a stronger acid, 
it is driven away from the slags and re- 
turned to the iron until the silica has 
been satisfied. 

In steel phosphorus has a tendency to 
cause coarse crystals to form, and this 
tendency is increased with each percent- 
age of carbon. It also forms the phos- 
phide Fe,P, and this forms a series of 
alloys with iron. The eutectic of this 
series contains 64 per cent. of this phos- 
phide, which equals 10.24 per cent. of 
phosphorus A certain percentage of 
phosphorus will dissolve in pure iron and 
no eutectic will form to produce brittle- 
ness, but when carbon is added, each 
increase in percentage exerts an influence 
on the phosphorus that causes it to pre- 
cipitate from the solid ferrite solution 
and take the eutectic form. Therefore 
the more pure the iron and the less ce- 
mentite that is in the steel, the greater 
will be the decrease in brittleness that 
is caused by phosphorus, while each in- 
crease in the percentage of carbon in- 
creases the tendency of the eutectic to 
form and the steel to assume a coarser 
crystallization, and this makes it both 
weaker and more brittle. 

Phosphorus is removed from steel to a 
different degree by the different processes 
of manufacturers. Thus bessemer steel 
contains the highest percentage of phos- 
phorus, while the other contain 
gradually decreasing percentages in the 
order in which they are named. Acid 
open hearth. Basic open hearth. Cru- 
cible. Electric The acid open-hearth 
furnace requires ores low in phosphorus, 
while in the basic it is removed by add- 
ing a sufticient amount of lime to the 
slag, and in the crucible and 
furnaces it is removed by using 
proper flux. 

One of the latest 
using an oxidizing slag in such a way 
that it will combine with the phosphorus 
and form a phosphate, and then adding 
a reducing material to the slag that will 
corvert this phosphate into a phosphide. 
The reducing material is usually ground 
coke that floats on top of the slag and 
reduces the phosphate without interfering 
with the molten metal below. Owing 
to the strong combination of the phos- 
phide, the phosphorus cannot be sepa- 


steels 


electric 
the 


methods consists of 


rated out by the iron, without first being 
changed back to phosphate, and this is 
impossible in a reducing atmosphere. 
One charge that was dephosphorized 
in the Heroult electric furnace was taken 
from a bessemer converter and anal- 
yzed: phosphorus 0.10 per cent., sulphur 
0.16 per cent., manganese 0.10 per cent., 
carbon 0.07 per cent., and silicon, traces. 


When a 15-ton charge of this was put 
in the furnace a black slag composed 
of 400 pounds each of mill scale and 


lime was added. This made an oxidizing 
slag that became fluid when the molten 
metal below was thoroughly oxidized and 
all the phosphorus had passed into the 
slag as phosphate of lime (CaO). Ground 


coke was then added to the top of the 
slag and this reduced the phosphate 
therein to calcium phosphide (P-.Ca,). 


Without removing the slag the required 
amount of carbon, manganese, 
etc., were added. That there was no re- 
turn of phosphorus to the sieel is shown 
by the analysis of the final product, which 
was, phosphorus 0.005 per cent., sulphur 
0.005 per cent., with the carbon ranging 
from 0.05 to 1.50 per cent., and the man- 


silicon, 


ganese and silicon as desired. 

A high-phosphorus steel is sometimes 
used for the third rail in an electric rail- 
way, as phosphorus will increase hard- 
ness without decreasing electric conduc- 
tivity as other ingredients would, and 
it also decreases the purity of the iron 
less than any other material. This gives 
the rails the necessary hardness and pur- 
ity to withstand the abrasive wear caused 
by the contact shoes, as well as giving 
them the necessary conductivity. 

*hosphorus reduces the melting point, 
makes the metal more fluid and prolongs 
the period of solidification of all of the 
iron products. This is useful in 
such work as art castings, where a de- 
tail of figure is of more importance thar 


made 


strength, as the metal fills every minute 
crevice in the molds. By keeping the 
metal in a pasty state for a long time or 
retarding solidification, the phosphorus 
allows the graphite to be expelled from 
the solid solution and occupy spaces be- 
tween the particles of iron. This action 
causes the metal to expand and press into 
every tiny cavity in the mold, and the 
higher the percentage of phosphorus the 
longer will the solidification be delayed. 
Certain chemical conditions caused by 
much phosphorus, too little silicon, 
etc., might overcome this by exerting a 
tendency to keep the carbon in the com- 
bined form. A decreased shrinkage be- 
cause of this expansion may also be 
caused when the phosphorus separates 
from its solution in the ferrite and forms 
a eutectic. Phosphorus and 
phur increase the tendency toward seg- 
regation. 


too 


also sul- 
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Mean Effective Pressure on Air Compression” Ay H. L. Seward 








Each of the accompanying diagrams 
consists of three straight-line scales so 
placed that if a straight-edge be laid 
across them, the readings of the scales 
where the straight-edge crosses them, will 
Satisfy the formula 


M.E.P. = 3.46P, (R** 1). 


When any two of the three variables 
(M.E.P.), P: or R are given, the third 
may be immediately determined by lay- 
ing a straight-edge over (or drawing a 
Straight line through) the two given 
quantities and noting the reading under 
the straight-edge on the third scale. For 
example, if P; is given as 32 pounds per 
square inch absolute, and R as 5, then in 
a straight line from 32 on scale P; 
through 5 on scale R shows that the 
M.E.P. must be 65.8. Or if P, is 20 and 
R is 7, Fig. 2, shows that the M.E.P. 
must be 52.5. 

For the benefit of those who might wish 
to construct these diagrams on a little 
larger scale, the following method of con- 


Fig. 1, 


struction is given: 

Method 1. (Fig. 1). 

At point A, draw a vertical line AD, 
5 inches long and draw AB so that the 
angle DAB 120 degrees. Make AB 
ten inches long. At D and B draw hori- 
zontal lines DE and BC, respectively. 
Upon BC lay off a scale of 20 to the inch 
for the scale of M.E.P. From D meas- 


cating the point 15 on the scale for P,. 
From F continue the scale P; as far as 
desired, making the distance from one 
graduation to the next equal to 0.692 
inch. If desired each space may be sub- 
divided into 10 equal parts so that the 
scale reads to hundredths. 

The points on the scale for R are 
located by computing the distance in 
inches of each point from A by means of 
the formula 


column were written down one under an- 
other. Each one was raised to the 0.29th 
power by logarithms and results written 
in the second column. Then 1 was sub- 
tracted from each number in the second 
column to obtain the values in the third 


column. Values in the third column di- 
vided by 2 gave the fourth column of 
figures. Then each of the numbers in 


the fourth column was subtracted from 2 


which gave the values in the fifth column. 
Values in the fourth column added to 2 
gave the numbers in the sixth column. 


es (k= I 2 - 
x 10 
0.3 ( I +- 2 
hk ke hk l 0.5 ( Ro.29 
1 1.000 0 000 0.000 
2 | 223 0.223 0.112 
3 . see O.375 0.188 
i 1.495 0.495 0.248 
D 1.5905 O.595 0.298 
6 1 6S2 0.682 0.341 
7 1.758 0.758 0.379 
Ss 1. S2S O.S2S 0.414 
9 1.89] 0.891 0.446 
10 1.950 0.950 0.475 
l » OO4 1.004 0.502 
12 2 O5S 1.058 0.529 
13 2.104 1.104 0.552 
14 2.150 1.50 0.575 
15 z.8 1.198 0 507 
where x is the distance of any point R 
from A. For example, to locate the point 


8 on scale R we have 


0.5 ( 8°" — 1) 2x 
YY. = ~ 10 = 
0.5 (8°? — 1) + 2 
The computation from this formula is not 


6.57 inches. 


{ B 1/B 

0.5 (R029 — I 2705 (1029—1 = 
2 10 _ 

» OOO » OOO 1 OOO 

1 SSS 2. 2a2 0 SSY 

1.812 » 1SS 0 S829 

1. 752 2.248 0.780 

1.502 2.298 0.742 

1.659 2 341 0.708 

1.621 2.379 0.682 

1 586 | 2.414 0.757 

1.554 2.446 | 0.636 

1.525 2 475 0.617 

1.498 2.502 | 0.598 

1.471 2.529 0.583 

1.44S 2.552 0.568 

1.425 2.575 0.553 

1.403 2.597 0.539 
The quotient of numbers in the fifth 


column divided by numbers in the sixth, 
gave the last column. This last column, 
multiplied by 10 gives the desired values 
of x. 

All three scales may be continued in 





ure DF — 1.72 inches as shown, thus lo- tate : : ‘ ‘ ‘ mole 
as-difficult as it might seem at first sight, length up to any desired limit. 
if carried on systematically. In the fol- Method 2. (Fig. 2.) 
— Hill Publishing Company, lowing table the values of R in the first Draw BA and Aq at right angles. On 
Absolute Initial Pressure ( P, ) 
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Diagram for Mean Effective Pressure 


in Adiabatic Compression of Air. 
From the Formula 


M.E.P. = 3.46 P, [R°-*9. 1] 


From given P, draw a straight line through 
Where this line crosses M.E.P. 


given R. 
scale find desired M.E.P. 


Fic. 1. 
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First METHOD OF CONSTRUCTING AIR-COMPRESSION CHART 
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values may be taken from column 2 in 


table above. For example, the distance 
from C to point 9 on scale R is 2 
Sata 2 1.891 — 3.782 inches. 


For example, to obtain the point 30, we 
have 


Ce= — as 2 


— 0.173 X 30 +- 


51 anches 


more accurate of the two, due to the 
sharper intersections, but Fig. 2 would be 
more convenient in cases where higher 


values of P, are to be used. 








The Desirability for Model Machines 


MM. Williams 








In many of the papers, any person who 
is interested in machinery of any kind, 
will have noticed many of the following 
advertisements: “Patent Your Ideas,” 
“Send for Our Free Book,” etc., etc.; or 
“Models of Any Kind Made to Order 
from Your Own Drawings.” 

I will grant that the above are all very 
well, but what about the first expense 
for a working man with a family, even 
if he has an idea that is worth patenting ? 

There are many persons who have 
ideas that could be added to machines 
of different kinds, if it were possible to 
furchase a model at a moderate cost. I 
wiil take, for instance, a loom fixer who 
has an idea worked out (in theory only) 
of how to add an improvement to a loom 
that wil! instantly indicate where an end 
is broken, without closely looking across 
the loom to see that all is in order; 


or take a spinning section hand who has 
an idea to do away with the cylinder and 
bands of a spinning frame. 

If in either of the two cases mentioned 
(and there are a great many more) a 
person wishes to try an experiment, the 
result is he must pay for a special model 
before he can commence operations. In 
fact, scores and scores of working men 
would go in for a small model of the 
machine they are specially interested in, 
if they only knew where to buy one at a 
moderate cost. 

I myself know of a machine outside the 
two I have mentioned, that I could 
greatly improve, but am held back for 
want of capital. I had plans of the ma- 
chine drawn by an experienced drafts- 
man, then found a model maker, who 
would make a model from the drawings 
for me for a certain sum that at present 


question, especially when 


provide funds to patent 


out of the 
I should have 
the idea also. 

I would like to impress upon some firm 
of model makers that if they will take up 
the idea, putting upon the market models 
of machines that are largely used, I have 
no hesitation in saying it will well repay 
them for their experiment, because there 
would receive 


Is 


to 


are many workmen who 
with open arms the opportunity of pro- 
curing a model of the machine they are 
specially interested in, for the simple rea- 
son they could then try their experiment 
at very little extra having 
to let their foreman know all about their 
ideas. As the AMERICAN MACHINIST 
has many readers who are workmen in 
a similar position to myself, I would sug- 
gest that you invite correspondence from 
them upon the above subject. 


cost, without 
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Trend of Steel Specifications 
to Meet Present Requirements 
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A Review of the 
Various Steel Alloys 


and Their Capacities 








When it is remembered that only within 
the past twelve to fifteen years have 
there been any general specifications re- 
quired in the purchase of steel, except 
as to the carbon content, the progress 
now being made is hardly short of phe- 
nomenal. 

Although, for example, the convention 
of the American Society for Testing Ma- 
terials was held only a few months ago 
and the reports made by the special com- 
mittees have not yet received the atten- 
tion due them, there is already manifest 
a disposition among users of steel, in- 
cluding the leading builders of high-speed 


By C. A. Tupper 


the writer to give a review of some recent 
tendencies, without going too much into 
details specifically covered by other ar- 
ticles appearing in the past in the AMERI- 
CAN MACHINIST, the majority of which, 
so far as his observation goes, agree 
very closely with current practice among 
the more advanced users of steel. 


HIGH SPEED ROTATING PARTS 


For carbon-steel masses of consider- 
able weight rotating at great speed, such 
as the body of the spindle of a horizon- 
tal steam turbine running up to, say, 
3600 revolutions per minute, metal of 


tory, are allowed for under these condi- 
tions. Sulphur and phosphorus should 
not exceed 0.05 per cent. each, and some 
users place 0.02 to 0.03 per cent. as the 
limit. 
STEEL BILLETS 

In the purchase of steel billets, manu- 
facturers find, as a matter of shop econ- 
omy, that it is advisable to carry, as far 
as possible, stocks of generally suitable 
characteristics, rather than divide speci- 
fications. In this respect present practice 
shows considerable reaction from the ten- 
dency of a year or two ago to carry the 
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machinery, to draw specifications for 
rolled, forged and cast stock considerably 
in advance, i.e., more rigid than those 
which were suggested on that occasion as 
desirable standards. 


This is perhaps due to the condition 


that the recommendations made to the 
society, like all conclusions of commit- 
tees, have in them elements of compro- 
mise; but it must also be ascribed to the 
fact that, during the long period of busi- 
ness depression, many shop. superin- 
tendents, engineers and structural steel 
men found opportunity of conducting 
more than ordinarily careful tests and 


have reached independent conclusions by 
which they will be governed in their own 
or erection. A 


methods of manufacture 


large increase in the tensile strength and 


elastic limit is generally demanded by 
steel users; and, while the elastic limit 
of most steels has heretofore stood at 


about one-half ultimate strength, the per- 
centages now required range materially 
higher, according to the character of the 
service. In this connection, also, it should 
be borne in that the true elastic 
limit of any about 10 per cent. 
less than the showing made in tests, be- 
cause of fact that the latter corre- 
sponds to the actual yield point found on 
the testing machine. 

In the following it is the intention of 


mind 


steel is 


the 


EFFECT 


OF CORROSION ON HIGK-CARBON STEEL 


high endurance, having a tensile strength 
of 85,000 to 100,000 pounds and an elas- 
tic limit of 55,000 to 70,000 pounds is 
now required, with elongation in 2 inches 
of 25 to 30 per cent., contraction 40 to 48 
per cent. The same is also true of other 
rotating elements turning at much slower 
speed but subjected, at the same time, to 
heavy pressure or resistance, such as 
the runner of a hydraulic turbine or the 
impeller of a centrifugal pump. 

From the standpoint of safety this re- 
quirement is, of course, far more impor- 
tant for the first named, where the rotor 
has a tendency to burst from centrifugal 


force (nickel, chrome, vanadium and 
other special steels for rotors will be 
separately considered further on); but, 


as an operating factor, it is no less neces- 
sary in the production of machinery util- 
izing or handling large quantities of 
water. 

For pumping engines, however, the con- 
clusions of manufacturers and engineers 
vary, some being of the judgment that an 
ultimate tensile strength of 55,000 to 
60,000 pounds is ample, though an elas- 
tic limit of at least 30,000 to 40,000 
pounds is required. Elongation in 2 inches 
(the present tendency apparently being to 
adhere to that standard) of 20 to 28 per 
cent. and contraction of 35 to 45 per cent. 
with between 25 and 35 per cent. satisfac- 


TURBINE 


BLADE 


division to extremes. The object now 
sought is to secure steel having charac- 
teristics not only suitable originally to the 
purpose required, but also capable of 
maintaining or improving upon those un- 
der proper treatment, and commercially 
usable. 

The last named is a point too often ig- 
nored by theorists in a discussion of this 
kind, even though the most advanced 
thought of today may be the common- 
place of tomorrow; for, no matter how 
desirous a manufacturer may be of im- 
proving the quality of his product, he is 
restricted by market conditions affecting 
its sale, and there are certain limits be- 
yond which he may not go. 

The machinable qualities of special 
steels, and the extent of the heat treat- 
ment to which they need to be subjected 
after each operation, or series of opera- 
tions, are also factors that have to be 
weighed carefully in the commercial bal- 
ance. Sometimes a relatively small dif- 
ference in shop costs may be sufficient to 
tip the scale one way or another. 


CARBON CONTENTS AND OVERHEATING 


As to the carbon content, the grade 
of billet best adapted to engines or other 
machinery having a reciprocating motion, 
where no excessive strains or stresses 
are likely to be set up, should run from 
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25 to 33 points. These can be machined 
to better advantage than the 50-point 
carbon steel often recommended. In an- 
nealing, such steel is customarily heated 
to from 1650 to 1800 degrees Fahrenheit 
for 10 to 12 hours, and allowed to cool 
very slowiy. A higher temperature of 
heating is permissible, but not above the 
extreme limit reached in forging and most 
manufacturers fear to go above 1850 de- 
grees Fahrenheit. For the greater tensile 
strengths required in the operation of 
such machinery, up to, say, 70,000 
pounds, use of 33- to 35-point carbon 
steel is to be recommended. 

It should be recognized that overheat- 
ing is more injurious to high-carbon steel 
than too low; also, that if the reduction in 
hammering or pressing has been great 
enough so that the coarsening of the 
grain at the high temperature to which 
the steel has been heated prior to such 
hammering or pressing has been well ef- 
faced, the harm of overheating increases 
not only with the distance above the final 
point of recalescence to which the tem- 
perature is raised, but also in direct ratio 
to the percentage of carbon. Steel that 
has become dangerously crystalline may 

in many cases, at least—be restored to 
specification conditions, or better, by re- 
heating and manipulation; but the neces- 
sity for this ought to be avoided just as 
far as possible. 


CARBON CONTENT FOR DIFFERENT PARTS 


For less particular service, such as 
ordinary shop machinery, the usual stock 
billets of 15- to 25-point carbon, having 
a tensile strength of about 55,000 pounds, 
elastic limit practically negligible, and 
purchased with no more than ordinary 
physical or chemical requirements, are 
regarded as sufficient for all purposes. 

For special machinery parts subject to 
excessive wear, such as crank pins, 
valves, compression rods, table clutches, 
return cranks, etc., a carbon content of 
at least 50 to 55 points is needed. Such 
forgings, or even castings, should also 
show an ultimate tensile strength of at 
least 75,000 pounds, if not annealed, and 
a minimum of 65,000 to 75,000 pounds if 
thoroughly annealed, with elastic limit, 
elongation and concentration correspond- 
ingly high. 

For carbon-steel shafts and axles sub- 
jected to heavy strains (the tendency now 
being, however, to use some special alloy 
such as vanadium) the requirements of 
machinery and truck builders vary con- 
siderably, but a content of 0.35 to 0.45 
per cent. carbon, manganese not above 
0.45 to 0.50 per cent., silicon 0.05 per 
cent., sulphur not to exceed 0.03 per cent 
and phosphorus within 0.04 per cent are 
considered safe. In actual manufactur- 
ing, where such steel is used, these stan- 
dards have not heretofore been very 
generally realized, but the increasing fre- 
quency of accidents and breakdowns, un- 
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der the severe requirements of modern 
power, mill and traction service, is com- 
pelling builders to draw the lines tighter 
and tighter. 

It should be remembered, however, that 
the greater the percentage of carbon in 
billets, the higher is the temperature re- 
quired in forging—not less than 1650 de- 
grees Fahrenheit for high-carbon steel; 
hence costs may be kept down by using 
billets as low in carbon as the require- 
ments of the finished product will 
permit. 


STRENGTHS FOR DIFFERENT PARTS 


The selection of the proper steel for 
crank pins has always been a vexed ques- 
tion, particularly where such parts are 
subjected to heavy stresses and the force 
of sudden shocks—as in the case of a 
reversing engine for rolling-mill service, 
when the rolls bite the ingot. 45- to 55- 
point carbon steel, with tensile strength 
of 75,000 pounds will meet ordinary re- 
quirements of “heavy duty,” but for con- 
tinuously severe operating conditions, as 
in the instance above cited, a special al- 
loy steel such as chrome vanadium of 
high tensile strength and great toughness 
is desirable. An example of this will be 
found in the accompanying table. 

For large traveling cranes a leading 
builder states that the grade of castings 
best suited to his requirements is of 
open-hearth steel, having an ultimate ten- 
sile strength between 66,000 and 68,000 
pounds, elastic limit of 33,000 to 35,000 
pounds, and chemical content of 0.24 per 
cent. carbon, 0.48 per cent. manganese, 
0.20 per cent. silicon, 0.06 per cent. phos- 
phorus, and 0.04 per cent. sulphur. Steel 
for truck wheels carries 0.03 per cent. 
carbon, 0.59 per cent manganese, 0.63 
per cent. silicon, 0.454 per cent. phosphor- 
us and 0.152 per cent. sulphur; truck- 
wheel tires 0.44 per cent. carbon, 0.78 
per cent. manganese, 0.28 per cent. sili- 
con, 0.38 per cent. phosphorus and 0.048 
per cent. sulphur. The figures given are 
taken from actual tests of steel that, all 
things considered, has proved most satis- 
factory. For pinions, armature shafts, 
truck axles, etc, a rolled open hearth 
steel, 30 to 35 points carbon is used, 
and, for the cross shafts on the crane 
bridges, turned and ground shafting that 
runs high in carbon. The steel and other 
metal used in the construction of the 
crane-motors is such as electrical manu- 
facturers employ in building high-grade 
motors for heavy duty. 

STEEL USED IN BOILERS 

For boiler-tank steel there has been 
little, if any, change in the best prac- 
tice of the past few years, as steam pres- 
sures have remained practically constant, 
and fluids do not, of course, change their 
characteristics; but some authorities are 
now placing a limit of 0.04 per cent. on 
phosphorus and 0.03 per cent. on sulphur, 
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with allowance of 0.06 per cent. and 
0.04 per cent., respectively, in flange steel. 
The ultimate tensile strength required 
ranges from 55,000 to 70,000 pounds; 
elastic limit not less than half. A new 
element entering this field is the increas- 
ing practice of using boiler plate in con- 
nection with casings, feedpipes, etc., for 
huge hydraulic power developments, and 
what the effect of that will be it is too 
early as yet to say. 

Specifications for fire-box steel are, in 
general, very close to those standardized 
in flange and boiler plates, a slightly 
lower tensile strength and elastic limit 
being accepted, with increased ductility. 

Rivets for all three classes are usually 
of so-called “extra soft,” steel, having 
tensile strength of 45,000 to 55,000 
pounds and elongation of test bars (8 
inches) of at least 28 per cent. A prom- 
inent manufacturer advertises an elonga- 
tion of from 30 to 34 per cent. 

For steel cars, plates low in carbon, 
say 0.15 per cent. and manganese about 
0.35 to 0.40 per cent. have been used, but 
the tendency at present is toward an alloy 
steel having great toughness and resist- 
ance to vibration and fatigue as well as 
the usual elements of strength, and which, 
at the same time, is not too expensive. 


NICKEL STEEL 


Some years ago attention was directed, 
by tests of the new armor plate made for 
naval vessels, to the great tensile strength, 
toughness and ductility of the then little- 
known nickel steel. Experiments with 
shafts, axles, spindles and other parts of 
vehicles or machinery rotating at con- 
siderable speeds also showed that it poss- 
essed the extremely valuable quality of 
resistance to “fatigue,” that it readily 
withstood shocks of all kinds as well as 
those of shell impact and that steel high 
in nickel was practically non-fissible, i.e., 
not subject to cracking or similar rupture. 

Furthermore, steel having the proper 
combination of nickel and elements com- 
monly used, including in some _ cases 
small proportions of other alloys, was 
discovered to possess a degree of resist- 
ance to both erosion and corrosion which 
enabled it to play an important role in 
the development of machinery in which 
vapors or acidulated gases press with con- 
siderable force against moving parts. For 
service of this character, however, other 
metal alloys, the composition of which is 
rigidly kept secret, are quite generally 
displacing steel. A typical example of 
this erosion and corrosion is shown in 
Fig. 1. This is from a photograph of a 
high-carbon steel turbine blade that was 
taken after it had been in service two 
years. A special alloy steel is now used 
which entirely eliminates such effects. 

Forgings made from nickel steel have, 
in general, the same requirements as 
those of ordinary carbon steel of the 
same class, with the addition of 2.5 to 3.5 
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per cent. nickel. This raises the ultimate 
strength anywhere from 10,000 to 80,000 
pounds per square inch (depending upon 
the other characteristics of the metal), 
and the elastic limit in proportion, with- 
out sacrificing the ductility. In fact, the 
last-named is usually increased. 

The proportions of nickel commercially 
usable in large forgings intended for ma- 
chinery parts are limited by a curious 
property of the metal, viz., that its mix- 
ture in high-carbon steel up to a certain 
percentage and beyond a certain percent- 
age increases the hardness of the steel. 
Between these two points there is a small 
working limits of which are 
about as stated above, in which nickel 
steel can be machined to the best ad- 
vantage. For low-carbon nickel steel the 
range is somewhat greater, and it can 
be easily worked cold with nickel under 
3 to 5.5 per cent. 

Specifications for small forgings, which 
are subsequently to be reduced by grind- 
ing, may call for as much nickel as is 
desirable. Steel can be forged readily, 
without regard to its nickel content. 

Nickel-steel forgings, also, do not or- 
dinarily need annealing, except where the 
latter is intended to be carried to the tem- 
pering stage, as there is already sufficient 
homogeneity in the structure. 


range, che 


VANADIUM STEEL 


Allowing, however, for the truth of all 
that has been said above, it is a fact in- 
dicative of the rate of modern progress 
that for many purposes nickel steel has 
already had its day, and the addition or 
substitution of other alloys, to form such 
chrome nickel, nickel 

vanadium steels, 
Vanadium has an 


combinations as 
vanadium and chrome 
has become general. 
even more favorable effect than nickel 
alone and increases the ductility and 
tcughness of the steel containing it. This 
is now used for engine, locomotive and 
automobile parts, as well as in bridges, 
viaducts or other structures where there 
is much vibration. Chrome-nickel en- 
ters similarly into the composition of ma- 
chinery steel. Titanium appears to give 
results even better than those mentioned 
(although this is not generally conceded) 
and at the same time does not appear in 
the finished product. It apparently acts 
as a scavenger to remove impurities. 
Advocacy of vanadium par- 
ticularly strong at present among the ex- 
pert metallurgists employed by machin- 
ery builders, and the claims presented in 
its behalf are very clearly—although 
somewhat diffusely——set forth in a treat- 
ise by J. Kent Smith, which the reader 
will find sun marized in the October, 
1909, issue of “The Chemical Engineer.” 
Careful consideration of the points made 
will well repay anyone having a practical 
interest in the subject of this article. 
The growing popularity of vanadium 
and is certain to result be- 
fore long in a general recasting of speci- 


steel is 


other steels 
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fications along many lines, but space will 
not be taken here for any extended dis- 
cussion of that phase of the subject. 
Aore, too, can be said with confidence a 
little later on. The element of cost as 
compared with carbon steel is an im- 
portant consideration in the design of ma- 
chinery sold on a competitive basis. 


QUARTERNARY ALLOYS 


A chrome-nickel, chrome-vanadium, 
chrome-nickel-vanadium or other special 
alloy steel used for the rotating parts of 
extremely compact, high-speed machin- 
ery is ordinarily required to have an ulti- 
mate tensile strength of about 120,000 
peunds, with elongation of 16 to 30 per 
cent. in 2 inches and the extremely high 
elastic limit of 100,000 pounds. Where 
such machinery is subjected to extraor- 
dinary the tensile 
strength may run as high on test as 165,- 
000 to 175,000 pounds, with elastic limit 
very little under these figures and elonga- 
tion up to 32 per cent. or beyond. Con- 
traction varies so largely that any general 
figures are very misleading and each test 
result should be taken by itself. The ex- 
treme limit seems to be 65 to 70 per cent. 
in 2 inches. 

In the forging of these alloyed steels, 
much more than in their machining, spe- 
cial skill is usually required, particu- 
larly when they are high in silicon; and 
the temperature must be maintained at 
above 200 to 250 degrees Fahrenheit un- 
der the melting point, thus necessitating, 
with a large piece, several reheatings, it 
being a well recognized fact that forgings 
made at a temperature just above the final 
recalescence point are always Strongest. 
A small variation in the proportioning of 
the alloys makes considerable difference 
in forging conditions; hence machinery 
builders find it necessary to check their 
specifications very closely with the results 
of actual tests in the shop, before ar- 
bitrarily demanding this or that from the 
steel manufacturers. Failure to proceed 
very cautiously on that basis has, not in- 


stresses, however, 


frequently, led to heavy losses. 


DEMANDS ON STEEL MILLS 


Right here it may be observed that 
there is far too great a tendency on the 
part of machinery builders to criticize 
manufacturers of steel for failure to re- 
spond with alacrity to some of the de- 
mands made upon them in the way of 
specifications. Hardly a mill operator 
in the country is not willing to make any 
special heats required, if he can do so in 
sufficient quantities to justify such a 
course, aS more profit is usually obtain- 
able on special stock; but how can he be 
expected to do this on small orders from 
individual shops, unless the use of a par- 
ticular grade of steel has become suffi- 
ciently general to enable a profitable ag- 
gregate of such‘ orders to be obtained ? 
Moreover, the leading steel manufactur- 
ers are in a position to offer their cus- 
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tomers disinterested advice of a thorough- 
ly practical nature; it is not for nothing 
that they maintain expensive testing 
laboratories and keep a close watch on 
tests made by others, the world over. 


STEEL FOR SPRINGS 


in connection with 
machinery, the ordinary carbon steel 
specified has a chemical composition 
about as follows: carbon 0.95 to 1.05 per 
cent.; manganese 0.025 to 0.040 per 
cent.; silicon 0.12 to 0.15 per cent.; 
phosphorus and sulphur not over 0.03 per 
cent. each. The elastic limit to be ex- 
pected from such steel varies so much 
with the heat treatment and the methods 
of tempering used that any general state- 


For springs used 


ments are without value. The highest 
figures I have observed were given 
in a paper read before the Interna- 


tional Society for Testing Materials, Sep- 
tember 9, 1909, for steel of approximately 
the above characteristics hardened in water 
at 1425 degrees Fahrenheit and drawn to 
750 degrees Fahrenheit. The diameter of 
the test piece was 0.994 inch. It showed 
an elastic limit of 240,800 pounds, with 
modulus of elasticity 29,220,000, and 
broke under a deflection at the middle of 
0.744 inch. It is apparent that the allow- 
able limits of specifications for finished 
springs are rising at a very rapid rate, 
and what the immediate future will bring 
can only be conjectured. In_ practice, 
however, the elastic limit actually neces- 
sary is very far below the extreme fig- 
ures just cited. For special alloy steels 
the chemical composition varies widely, 
particularly in relation to the carbon and 
manganese contents, which may range 
considerably lower. 


TooL STEEL 


On the subject of tool steel so much 
has been said and written of late, and 
there is so great a variation of judgment. 
that it would be profitless to add to the 
discussion here. Attention, therefore, 
will merely be called to certain tenden- 
cies in practice and to the results of a 
few typical tests. 

In the writer’s opinion there has been 
no more important development in this 
field than the recent movement fostered 
both by government construction officials 
and by large machinery builders for the 
Standardization of tool steels. A report of 
the present attitude of the former is given 
on page 180, Part 2, Volume 32, of the 
AMERICAN MACHINIST as well as the very 
interesting paper by J. M. Drake, on 
page 189 of the same issue, in relation 
to the practice determined upon by the 
General Electric Company. Both of these 
show clearly the present tendencies. 

O. M. Becker, writing in the Engi- 
neering Magazine, states some facts of 
interest in relation to four grades of 
self-hardening tungsten steels which did 
not soften below 1020 degrees Fahren- 
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heit and whose upper limit was about to relieve or prevent subsequent internal In testing, the appearance of a crystal- 

















1300 degrees Fahrenheit. For these the strains; and re-annealing of ordinary line fracture, or any trace of crystalliza- 

following composition was given: carbon steels in the shop, after forging or tion, should be sufficient to at once cause 

- ———__ — a — the rejection of a forging, if annealed 

Motyb- | Chrom- | Mangan- Phos- steel is required; but for unannealed 

Carbon. | Tungsten. denum. jum | ese Silicon Sulphur phorus. forgings crystalline fractures may be re- 

\ ats 150 | 5.441 | 0.398 1.578 | 1.044 garded as normal! if the steel is high in 
b15 5 } 3.430 650 | 285 27 . 

= & ary | oo : oan | > ane Cam | Cs carbon. A circumstance to be here ob- 

D 1.812 11.58 | 2.694 2.430 0.89 0.007 0.023 served, and one often overlooked by ma- 

' 





In a test of vanadium steel the elastic 
limit was 222,200 pounds per square inch 
and it approached very closely the ulti- 


mate strength of 227,300 pounds per 
square inch. 
The metal had an elongation of 11.5 


per cent. in 8 inches and a reduction of 
42 per cent. Its chemical content was 
carbon, 0.34 per cent.; sulphur, 0.025 per 
cent.; phosphorus, 0.027 per cent.; man- 
ganese, 0.40 per cent.; chromium | per 
cent. and vanadium 0.17 per cent. 


HIGH-SPEED STEEL 


High-speed steels are usually low in 
carbon, rarely exceeding 0.7 or 0.8 per 
cent. These steels made with the addi- 
tion of chromium or tungsten, have the 
advantage over other high-speed steels 
in that it is easier to give them the proper 
heat treatment. 

As showing the difference between the 
so-called “high-speed” and “self-harden- 
ing” steels, the following chemical com- 
parisons may be made. 


High Speed Self Hardening. 


Per Cent Per Cent 
Carbon . ; O83 to 3 1.0 to 2.5 
fungsten 14.0 to Boo $50 6to 12.0 
Chromium ... 2.0 to 7.0 O.1 to 3.5 
\iangunese .. Oth Tt O58 OOS to Bo 


following 
tool 


Another authority states the 
as the chemical analyses of 
steels which made an extremely favorable 
showing under test. One carbon 
0.682 per cent.; tungsten, 17.81 per cent.; 
chromium, 5.95 per cent.; vanadium, 0.32 
per cent.; manganese, 0.07 per 
silicon, 0.049 per cent. The other gave: 
Carbon, 0.674 per cent.; tungsten, 18.19 
per cent.; chromium, 5.47 per cent.; va- 
nadium, 0.29 per cent.; manganese, 0.11 


two 


was: 


cent.; 


per cent.; silicon, 0.043 per cent. 
ANNEALING 


Heat treatment of steel in the shop 

and there is nothing which will be more 
likely to 
ture—comes under two heads: 
ind tempering. The former, only, will be 
considered here, and without further ref- 
subject 


specifications in fu- 
annealing 


influence 


tool steel, which is a 


itself—too 


erence to 
quite by 
than mentioned in 

Until very recently, annealing has not 
been given by builders of high-speed or 
heavy machinery the attention it deserves, 
end even today the art is practised to a 
far less extent than the average reader 
of this paper probably supposes. 

By the annealing of steel before it 
leaves the mills, a uniformity of struc- 
ture is given to billets which does much 


large to be more 


a review of this kind 


machining, is, as a rule highly desirable, 
for the reason that, at each of the three 
recalescence or “absorption” 
(i.e. six periods 


periods of 
in heating and cooling 
both ways) an actual re-arrangement of 
the molecules takes place while an in- 
crease in temperature is temporarily ar- 
rested, and such disturbance as there may 
have been of the physical structure of the 
piece, tending to crystallization, gives 
way to a restoration of the desired con- 
ditions. 


In annealing, furnaces especially de- 

















Fic. 2. EFFECT OF HAMMER FORGING 
preferably 
The 


machinery 


purpose, and 
provided. 


signed for the 
gas-fired, 
prevalent te 
builders 
an ordinary 


should be too 


ndenc\ among 


> 
= 
“3 
yo 


who do their ring, to use 


forge fire in annealing, leads 


to some pernicious results—results which 


nevertheless, have to be taken into ac- 


preparation of specifications 
mperature to 


count in the 
A slow 
the final point of recalescence, 


means of a pyrometer, 


raising of the te 


with care- 
ful observation by 


and even slower cooling, are essential to 


good practice. 


CRYSTALLINE FRACTUR! 


analysis, which originally, 


Chemical 


met with so much opposition when in- 
troduced in metal-working plants, has 
been swung to the other extreme, so 
niuch so that undue reliance has, of late. 
been placed upon it in many quarters. 


Chemistry, properly applied, is, of course, 
essential in determining the characteris- 
tics of steel; but it does not take the place 
and microscopic, or 
photo-microscopic apparatus will deter- 
mine things that altogether outside 
the range of chemistry. 


tests, 


of physical 


are 


chinery builders, is the fact that forgings 
made in custom shops will not be an- 
nealed in advance unless annealing is 
specified; also that they will not be phys- 
ically tested unless such tests are asked 
for or they are purchased under definite 
physical specifications. In testing, a bar 
is ordinarily severed from an end having 
the full diameter of the forging, the cut 
being made in an axial direction about 
half way of the radius, according to the 
U. S. naval standard. 


HYDRAULIC PRESS FORGINGS 


Since the development of the so-called 
“high-speed” press, the forging of steel 
by means of continuous hydraulic pres- 
sure, rather than by the use of a steam 
hammer, has been coming more and more 
into favor among builders of machinery 
subjected to severe stresses, for the rea- 
son that it results in a more uniform, 
homogeneous and reliable product. 

No matter how powerful a steam ham- 
mer may be, the force of its blow is not 
ordinarily felt very far below the surface 
of a forging, and, even with the exercise 
of the greatest skill, the depth of com- 
forms a very irregular line 
center of the piece, leaving 
far from solidified; 


pression 
around the 
the interior whereas, 
with a 
the forging is 


press, the molecular structure of 


almost uniformly con- 


compression being felt 
The press will 


shoulder, or even 


densed, the 
through its diameter also 
work very close to a 


forge a squared up shoulder, thereby sav- 


ing metal and time in machining 

These facts are becoming so well rec- 
ognized that the day of the large steam 
hammer in this country, as in Europe, 
drawing to a close; henceforth, for hea\ 
work, press \ be quite generally i 
Stalled as vy equipment is needed. The 
ire nt d here particular] ) AC 
count oft ifluenc vhich tl ire be- 
ginning to exert on specifications 

One of tl! ffects, which does not ¢ 
under of t other headings treated 
fn this artic is a reduction (for pressed 
forgings) of 40 to SO per cent. in the 
area of the initial section as compared 
with that which must be specified for 
h nered forgings 

Steel that has been forged by pressure 


and subsequently annealed shows greater 


than hammered forgings and 


homogeneity 


greater elongation It also has greater 


toughness, offers more resistance to all 


manner of strains and has a higher elase 


tic limit. 
The effect of hammer forging is shown 
2 the come 


in Figs. 2, 3 and 4. In Fig. 2 
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paratively large area that is unaffected by 
the steam hammer and the unequal ef- 
fect of the blows on the mass of metal is 
The lack of homogeniety 
ferrite, 


plainly shown. 
in structure; the segregation of 
pearlite and cementite, and the crystal- 
lization in spots can also be seen. This 
forging was made of high-carbon steel 
in a small shop without proper heat-treat- 
ment and this exaggerates the defects, 
but they are typical of what may occur 
in other places where a hammer is used. 

In Fig. 3 are also shown the same de- 
hammer forging as well as 


fects from 

















Fic. 3. SAMPLE OF HAMMER FORGING 


from uneven cooling a high-carbon steel. 
It also the method of obtaining 
drillings for chemical analysis. 

In Fig. 4 will be seen a high-carbon 
steel shaft that was forged with a rela- 
tively light hammer. In this the effect of 
the blows can be seen and also the struc- 
tural defects that might have been reme- 
died by the proper heat-treatment. 


shows 


STEEL CASTINGS 


General steel castings may, for the 
purpose of convenient comparison, be con- 
sidered under the old classification of 
“mild,” “medium” or “hard.” It would 
be futile in an article of this kind to make 
extended reference to so large a subject; 
but in the accompanying table will be 
found a number of interesting compari- 
The figures for basic open-hearth 
steel castings, under the general classi- 
fication mentioned, were derived from a 
great variety of sources and show ap- 
proximately the present average range. 
For acid open-hearth steel, however, the 
writer has used figures which are prac- 
tically as submitted by the manager of a 
leading custom foundry, for the reason 
that they represent very fairly the best 
modern practice. In giving these figures 
the official referred to said: “We do not 
limit in specifications 


sons. 


favor a maximum 
governing physical characteristics of steel, 
as if the minimum tensile strength, elas- 
tic limit, elongation and reduction of 
area specified are in proper relation to 
each other and the minimum, or better, 
in each characteristic is maintained, good 
bound to be obtained.” 


results are 
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This view agrees substantially with that 
of most users of steel and specifications 
are usually drawn on that basis; but in 
any general consideration of the subject 
it is necessary to take into account aver- 
ages of tests and ranges between minima 
and maxima in order to gain an under- 
standing of prevailing tendencies. 

The figures for vanadium-steel 
ings given in the table were also obtained 


cast- 


from custom foundries.* 

A feature to which especial attention 
may be directed is the agreement 
between the figures given for steel cast- 
ings for heavy duty as shown by the two 
lines of the table immediately preceding 
Crane Steel. These are noteworthy for 
the reason that each represents averages 
from quite a number ef tests of castings 
intended for considerable variety of serv- 


close 


ice. 

It may be stated here also that, in all 
cases, permissible variations in the chem- 
ical analysis of steel, no matter for what 
purpose intended, should be given— 
rather than insisting upon strict adher- 
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steel; at the same time the exercise of too 
great latitude in such matters should be 
very carefully guarded against; and the 
proper relation both of chemical condi- 
tions and physical characteristics ought 
to be rigidly insisted upon where the 
character of the service demands it. 


STEEL RAILS 

The subject of steel rails has been 
threshed out to such an extent, within the 
past two or three years, and judgments 
vary so greatly, that it is hardly profitable 
to discuss the matter here. Nevertheless, 
the experiments and tests recently made 
are having an important influence upon 
the entire steel question, and it will 
well repay machinery builders to devote 
some time to their observation. The best 
authorities seem to be agreed that for 
heavy rails a tensile strength of over 
100,000 pounds should be demanded 
with elastic limit above 55,000 pounds 
and elongation of at least 20 per cent. 
in 8 inches. Chemical requirements, how- 
ever, are widely at variance, ranging as 
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Fic. 4. PIECE 
ence to the figures of a single analysis 
that is considered favorable; as it is prac- 
tically necessary for the steel manufac- 
turer to have a certain amount of lee- 
way in either direction. “We have 
learned,” says the superintendent of one 
prominent crucible-steel plant, “that a 
chemical specification that permits of no 
leeway has usually been prepared by a 
novice. Our experience shows that if a 
specification comes in with carbon 0.20 
per cent., manganese 0.35 per cent., etc., 
it will do just as well if we fill the order 
with carbon 0.19 or 0.21 per cent. If we 
had no range to work on we would have 
to go out of the business.” 

The point made is a good one and it is 


recognized by practically all users of 

As the gures vive n the table have much 

vyvestive value and are in convenient form 

f mparison the auth would appreciate 
\ Iticisms or suggestions 


FORGED WITH RELATIVELY LIGHT HAMMER 


follows: carbon 0.05 to 0.70 per cent.; 
phosphorus within 0.04 to 0.10 per cent.; 
Silicon 0.15 to 0.40 per cent.; sulphur 
not over 0.06 per cent.; manganese 0.10 
to 0.90 per cent. 

From this it is apparent that there can 
be no value whatever in generalities, and 
each test, experiment or conclusion re- 
ported should have separate considera- 
tion. 

In the above connection it is of inter- 
est to note that the New York Central 
Railroad has been trying out a new steel 
known as titanium, an analysis of which 
shows carbon 0.45 per cent.; manganese 
0.96 per cent.; silicon 0.13 per cent.; and 
phosphorus 0.095 per cent. These rails are 
characterized by a decided increase in 
strength over those previously used, and 
the percentage of split heads has been 
so greatly reduced that during 1908 there 
were only 25 such cases reported on all 





too 
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the seetions where this class of steel 
rail is used. It seems to be able to stand 
the extreme cold weather very well. Tests 
made on the Baltimore & Ohio Railroad 
since October 7, 1908, also show an in- 
crease in durability for titanium rails, of 
more than 300 per cent. over standard 
bessemer rails, confirming the results on 
the New York Central lines above re- 


ferred to. 
BRIDGE STEEL 

In their specifications for bridge steel, 
some of the leading construction engi- 
neers now demand a tensile strength of 
62,000 to 70,000 pounds per square inch, 
with elastic limit considerably more than 
half, viz: not less than 37,000 to 40,000 
pounds and elongation of 0.22 per cent. 
in 8 inches. All such steel is now gener- 
ally required to be made by the open- 
hearth process, with allowance for 0.04 
per cent. sulphur and 0.04 per cent. 
phosphorus in basic and 0.08 per cent. 
sulphur and 0.06 per cent. phosphorus in 
acid open-hearth steel, this being in line 
with the recommendation of the Ameri- 
can Society for Testing Materials for a 
reduction in the last named from 0.08 to 
0.06 per cent. The carbon content should 
not be less than 0.22 per cent. and pref- 
erably a third to three-quarters higher, 
with manganese about 0.55 per cent. these 
characteristics varying with the methods 
used in rolling and fabricating the 
material. For cold-bending tests re- 
quirements heretofore have been suffi- 
ciently large to apparently need no 
change. 

The higher characteristics now made 
possible in bridge steel are not only the 
result of the demands of structural engi- 
neers but also of the success of steel 
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makers in gradually, of their own initia- 
tive, perfecting their product. Formerly 
it was considered by many dangerous to 
use bridge steel having an ultimate ten- 
sile strength much above 60,000 pounds, 
for the reason that the carbon and phos- 
phorus contents were largely localized, 
or segregated in hard spots, thereby de- 
creasing the homogeneity and weakening 
the cohesiveness of the metal; but mod- 
ern methods of mixing, soaking and roll- 
ing have resulted in an evenness of tex- 
ture that practically eliminates the dif- 
ficulty mentioned. Hence tendencies in 
bridge-steei specifications are more near- 
ly approximating those of similar metal 
used for other purposes. 


STRUCTURAL STEEL 


For the structural steel plates, chan- 
nels, beams, etc., used in buildings and 
hammered or rolled steel for ships, the 
tendency seems to be to require a 
tensile strength of no more than 55,000 
to 60,000 pounds, with 70,000 pounds 
as a_rather extreme _ limit, apart 
from some exceptional cases where it 
may range considerably higher, and the 
elastic limit specified is almost invari- 
ably “‘not less than half.” A ductility, 
however, nearly or quite equal to that of 
high-grade machinery steel is generally 
demanded, the prevailing standard being 
an elongation of about 25 per cent. in 8 
inches. Such steel may be made by 
either the open-hearth or bessemer pro- 
cess, but the former has considerable 
lead in the preference of most users. 

Rivets made of low-carbon steel have 
an ultimate tensile strength somewhat 
lower than that of the structural steel 
with which they are used, with, of course, 
greater ductility, elongation of test bars 
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(in 8 inches) of 32 to 36 per cent. now 
being frequently specified. Finished 
rivets must “be capable of being flattened 
out cold under the hammer to a thick- 
ness of one-half the diameter (or less) 
and of being flattened out hot to a thick- 
ness of one-third the diameter without 
showing cracks or flaws.” The statement 
often made, that the safest steel rivets 
are those having low tensile strength, 
since they are the least liable to become 
hardened and fracture by hammering, or 
to break from repeated concussive and 
vibratory strains to which they are sub- 
jected in service, is not necessarily true. 
Indeed, it has come to be one of the 
triumphs of modern steel making to pro- 
duce steel that not only possesses great 
tensile strength, with correspondingly 
high elastic limit, but is also very tough 
and ductile. Phosphorus and sulphur con- 
tents are kept as low as possible. 

With respect to the last named points, 
however, it may not be unfitting to close 
this article by saying that the entire ques- 
tion of phosphorus and sulphur now 
seems to be regarded by the most pro- 
gressive usess of steel as little more than 
a “bugaboo,” which, with the ghosts and 
hobgoblins of an earlier age, will soon 
be banished to the land of fearsome 
shadows. Proper methods of heat treat- 
ment are remedying, one after another, 
defects that have heretofore been as- 
cribed almost solely to the presence in 
steel of the naughty chemical twins; and 
who knows but that in the very near fu- 
ture the frantic effort to reduce the pro- 
portions of phosphorus and sulphur to 
an almost irreducible minimum may be 
found to have been labor lost? Certain- 
ly, when that happy day arrives it will 
be a relief to the steel makers. 








How I File My American Machinist 


By C. HW’. Quast 








I read with great interest G. H. Gibb’s 
article. It brought back to my mind ail 
the troubles I had to pass through in 
trying to keep articles of interest in a 
find-me-easy manner. 

I commenced reading the AMERICAN 
MACHINIST from its very first issue and 
have read every one since. I have re- 
ceived from no other periodical so much 
good and help in getting up the ladder as 
I have from the AMERICAN MACHINIST. 
This, however, is nothing new, for ninety- 
nine out of a hundred will say the same 
thing and are proving it by the careful 
way they read and preserve it. What is 
required is an efficient and easy way to 
take care of all the good we find in it, 
not taking too much time to index or 
file, not too bulky and also to always have 
all the things one wishes to have, and 
nothing else. 

With great interest have I followed up 
all the different systems which have ap- 


peared in the AMERICAN MACHINIST and 
other papers, and yet none of them comes 
near to what the busy man wants and 
needs. 

In the meantime I advanced in my po- 
sition, from foreman to draftsman, chief 
draftsman, superintendent and at last 
manager. Of course, not in one place, 
for such is not our good luck. It meant 
a move each time, and each time I was 
confronted with more volumes, a greater 
pile of envelops and more loose pages 
and boxes. One periodical after another 
was added until now I am reading, not 
merely glancing over, during my little 
spare time four weekly (to which the 
Maschinenbau was added January 1), two 
semi-monthly and five monthly periodi- 
cals. 

Six years ago, I finally decided to try a 
scheme which had been developing in my 
mind for a long time as a result of the 
troubles which I had encountered. 


I bought two wooden letter-filing cases, 
with one drawer in each, each drawer 
measuring 13 inches wide by 11 inches 
high and 24 inches deep. I also bought 
200 card-board folders for the drawers 
and a small address book of about 100 
pages with an index running clear through 
excepting the last 10 pages. 

This is the entire outfit. The card- 
board folders are numbered from 1 to 
200 on the long side, and cut out in such 
a manner, that there remains a flap with 
the number standing cut above the rest 
of the folders. The cutting is done in 
such a manner that there are 10 num- 
bers in a row, one alongside of the 
other, the same as in a card index with 
numbers. 

The little address book is my index 
proper. In it I made my entries, once 
only for each subject, both alphabetically 
and numerically in the following man- 
ner: On the tenth page of the book, be- 
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ginning at the back, I gave each line a 
number from | to 200, to represent each 
one of the folders. Having done this, I 
was ready to establish my index. 

I took the first volume, containing noth- 
ing but what I wanted to keep, removed 
the cover. The first article happened to 
have the heading “Drawing Office Sys- 
tem.” This I wrote in the index book on 
the line with No. 1 and in the front of the 
book under D, I wrote on the first line 
“Drawing Office System” and placed 1 in 
front of it. Then I wrote the number | in 
the middle of the outside margin on all 
the pages belonging to the article and 


placed them in folder No. 1, which 
finished the operations for the first 
article. 


The second article was “Power Testing 
of Machine Tools.” This title I wrote in 
the back of the index book on the line 
marked with 2 and made the same entry 
in the front of the book under P on the 
first line, placing 2 in front of it, which 
denotes that No. 2 is for articles on that 
subject. After placing 2 in the middle 
of the outside margin of the pages be- 
longing to this article, they were placed 
in folder No. 2. 

The third article was “Automatics.’ 
This entry was made in the back of the 
book on the third line and in front of the 
book under A and placing 3 in front of 
it. The article was marked in the same 
manner as the others, with No. 3 and 
placed in folder No. 3. And so on, then 
came “Shop-bookkeeping,” “Limit Gages,” 
“Feed Water Heaters,” “Condensers,” 
“Oil-burners,” “Refrigeration,” etc. 

Each new title received a new number 
in the back of the book and was entered 
under the respective letter in the front of 
the book, always setting the number un- 


, 


6 


der which it was entered, in front of it. 
Each title, or subject matter, re- 
ceived a folder and each folder has 


a number. 


These are placed in numerical rota- 
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which a plain and easy method of filing is 
effected. 

The indexing title is written but once 
in this system. If I want for reference, 
for instance, “Test on Bearings,” I find 
in my little book under “T” 41 “Tests on 
Bearings,” and consequently in folder 
No. 41 at the date which I possess 
on the subject in a compact convenient 
shape. 

In the folders, the articles are as- 
sorted by pages or dates and journals, and 
each 50 pages are wired together, so that 
none of the pages will get lost or mixed 
up. The wiring forms little booklets, 
which are easily handled or relieved of 
obsolete material at any time. 

The numbers which are written in the 
front margin of each page indicate at all 
times in which folder the bundle be- 
longs. This system allows also a read- 
justment or subdividing of titles, without 
trouble. 

If an article overlaps, that is when the 
end of an article is on one side of the 
leaf and the beginning of another ar- 
ticle on the other side, the beginning is 
aiways placed with the new article. In 
such cases I write the subject number to 
which the finish belongs in large blue fig- 
ures in the upper inner corner of that 
page, thus 3/ meaning that this con- 
clusion belongs to an article in the folder 
No. 3. At the same time I mark the 
last page of the remaining article from 
which this page has been taken, in its 
lower inner corner with the subject num- 
ber to which the conclusion of that ar- 
ticle is to be found in folder No. 41. As 


‘all the pages have printed page numbers, 


the connection is always readily found. 

Recently the AMERICAN MACHINIST has 
commenced to leave out the date from 
its pages. 

In reading old data one always wishes 
to know how old they are. Sometimes the 
date is needed to make comparison or use 
the issue as a reference with other jour- 
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page, have to write the date on each page 
which we wish to keep. 

This evil has been found by a number 
of readers here, and I trust that this men- 
tioning will replace the dates where they 
are found in all the leading trade jour- 
nals. It does cost almost nothing to have 
it there and it is certainly a great con- 
venience to the thousands of readers. 

Now I will give a little description of 
how I read and handle the above men- 
tioned number of periodicals. I have an 
hour’s train run to my place of duty every 
morning and an hour’s return at night. I 
always have one or two journals with me. 
I read and mark every article of in- 
terest near the title and also in the mid- 
dle of the outside margin of every page 
belonging to it. Once a month I take out 
all these marked pages, place them in ro- 
tation to page numbers and place in the 
middle of the outside margin the folder 
number where they belong. I have my 
little index book at hand, where I find the 
numbers belonging to each title by just 
opening it at the corresponding letter. 

Should a new subject matter appear, 
which happens very seldom now, I take 
out a new number for it as described be- 
fore, taking always the next number out 
of the back of the book and entering the 
title there as well as in front under its 
proper letter. 

By the above system there is no hunt- 
ing through a lot of volumes, all is to- 
gether in one place and I have often taken 
three and even more subject matters to 
my office in my leather portfolio. Here 
I can divide and distribute them as the 
case may require. 

The file cases have cost S5 and the 
folders 5 cents apiece, the little address- 
ing or indexing book 50 cents, which is 
all the expense of having a good and al- 
ways find-me-easy file in which I have at 
my finger points over 20,000 pages of 
interesting and valuable data, which it 
has taken over thirty years to collect. 

Give it a trial and you will use nothing 














tion in the filing drawers, the backs to the nals. I and all others who use the page- 
bottom and the numbers to the top by filing system or do not keep the front else. 

° .. ° = ° ° ) — 
Dimensions in Vulgar Fractions Again By Con W1se 
Anyone who does much drawing be- to a workman but or does not. easy to think of '< as and 34 as 
comes weary of adding fractional di- That is, any man has to stop and think so there is no perceptible delay in leav- 
mensions. Anyone who uses drawings te know whether either one is half an ing them in their natural form. The 
becomes wearv of working to fractional inch or not. average mind comprehends 3's or ,)y but 

dimensions. We are using vulgar frac- I am beginning to write these demen- when we express dimensions above 
tions for dimensions not requiring ex- sions as follows: inch in 64ths it takes a mind considerably 


decimals for those 
When we get a line 


1 drawing like this 


treme accuracy and 


that we want right. 
of dimensions acros 
and want the overall length 


} 7 1 9 eee 


the natural thing is to put off doing it 
until the last and then be so weary that 
we make a mistake or two. 

Now 
drill for a 


}s inch being the size of the tap 
-inch tap has a real meaning 


+), of +7; 113-4 
Adding whole number we get. 35 

Adding first fraction of each 

reducing to 


ait: Tests 4 


set (mentally 
16ths 92 == 1] 
Adding final fractions 
OEMICREY) . 00 cscse = 


(alge- 


35 and 1}3 
Equals 36 

We talked of writing all the first frac- 
tions in 16ths but it is very natural and 


above the average to quickly catch on; 
32ds and 64ths can be as readily -added 
either as 32d and a half or as two 64ths 
and one 64th as the 16ths can. All 32ds 
can be kept positive if desired, but it is 
better to write inch #r than ~, + 
‘s + 7; and it is just as readily handled. 

Try picking out 2{ on your scale and 
setting calipers to it and then set to 
ys + 27 and see if you don’t agree with me. 
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Why Have Ball Bearings Been a Failure? 
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By bk. J. Baechle 








The foregoing question has often been 
asked and my answer is usually the ques- 
tion: ““‘Why have they been a success >” 
And ball bearings of the past have been 
a success over the plain bearing in the 
same sense as the ball bearings of today 
are a success over the ball bearings of 
the past. But that does not prove either 
ball bearings of the past or the plain 
bearing a failure. 

Let us take the plain, the babbitt and 
bronze-bushed bearings; they are all a 
success within their limited speeds and 
loads. There are. well established rules 
for the speed and load per square inch of 
projected area for these bearings. But 
with ball bearings little or no data of 
this kind were to be had in the past. Yet 
with all our lack of knowledge as to the 
quality of material required, the accuracy 
of workmanship necessary to produce a 
bearing that would roll with the least 
sliding action, the ball bearing of the past 
still made good under such rough usage 
and abuse as one would never dream of 
subjecting a plain bearing to. It was not 
until Professor Stribeck, of the Technical 
Laboratory of Neubabelsburg near Ber- 
lin, began his investigations and research- 
es in the rolling and sliding action of 
balls and published the results, that a 
new era in the manufacture of ball bear- 
ings began. In his published results 
Professor Stribeck set forth these facts, 
te make ball bearings which will meet 
the requirements of today. 

First: The material of the balls and 
races must be of uniform hardness 
throughout (not casehardened) and pos- 
sess a toughness not usually found in or- 
dinary steel; in fact it requires a special 
steel. 

Second: The balls used in the bearing 
must all be of a uniform size, to prevent 
the load being carried by the largest ball, 
since the overloading of a single ball 
would soon destroy the surface of the 
ball as well as the races. Balls can now 
be had within 0.0001 inch to size, that 
go into the makeup of any one bearing. 

Third: The races must be ground per- 
fectly true to within 0.0001 inch. 

Fourth: To obtain a perfect rolling 
and the least sliding contact, a two-point 
bearing is essential with the ball groove 
or track of the races in direct line of the 
load or pressure. This is clearly shown 
in Figure 1 for radial load and Figure 2 
for thrust !oad. 

Fifth: The load carrying capacity of 
the ball and bearing depends largely on 
the shape of the groove in the bearing. 
The radius of the groove is approximately 
nine-sixteenths of the ball diameter for 
radial bearing shown in Fig. 1 and 
two-thirds of the ball diameter for the 
radius of the groove for thrust bearing 


shown in Fig. 2. 


Assuming that all types of bearings 
shown in the accompanying sketches are 
made of the required quality of steel, 
hardened throughout and the balls of uni- 
form size, it will be well to point out 
some of the defects of the ball bearings 
of the past. 

Referring to Fig. 3; this is of the 
four-point type of thrust bearing and 
when perfectly made has a rolling con- 
tact with a minimum of sliding. The ball 
makes contacts at points A, B, C and D 
with the sides of the races; the ball act- 
ing as a conical roller, indicated by the 
full lines inside of the ball circle. The 
difficulty, however, lies in the manufac- 
turing of a bearing of this type accurate 
ly enough, for the contact side must be 
ground accurate to the proper calculated 
angle. In most cases the finished bear- 


ing will show up something like Fig. 


OT me ls. 








the length of the radius V or X, it can 


be seen at once that this will introduce 


a sliding actior 
In all the foregoing the load acts 
through tt center line of the ball and 


would produce a rolling action in a bear 


ng with the angles ground equal and 
true, 

In Fig. 8 is shown the usual cup 
and cone of the old bicycle type The 


load acting through the center at / trends 


Pe 


to tl right at 90 degrees, in one case 


at K and to the left at 45 degrees from 


nc 
the vertical at J, producing a most d 
cided sliding action in several directions 

Fig. 9 is a two-point cup and con 
bearing and has a rolling contact with 
the minimum of sliding, until wear in t! 


bearing is developed and th 


e usual ad 
justment of this type is taken advantag 
of. The bearing is then usually d 
stroyed in short order by the pinching 
of the balls aginst the worn grooves, 
such as shown in Fig. 6. This also ap 
plies to Figs. 7 and 8. 


In Fig. 9 the ball grooves must be 

















y 
ground in perfect alinement, as shown 
in this case, at an angle of 45 degrees 
throug! contact points LM. Should the 
| - we : — 
— Coe mee — | 
Sy) Y Z F 7 Z v 
/ 
| 
| 
| 
| 
} NL 
LIA 
: ' 
Correct RaDIAL BEARING CorRRECT T BEARIN( 
4 with contact points E, F, G and H_ inner race be ground a trifle large and 
producing a conical roller that will set the ball make contact somewhere between 


up all kinds of sliding action. This may 
be still further aggravated, should the 
upper plate happen to be grooved at dif- 
ferent angles from the lower plate, a 
case not at all unlikely. 

Figure 5 shows a_ four-point radia! 
bearing that can be ground with reason- 
able accuracy, but has one serious de- 
fect in that the inner race is in two parts 
to facilitate assembling of the balls and 
can be clamped together and produce an 
effect shown in Fig. 6. Friction and 
wear would also affect the outer race. 
This has not been indicated on the sketch 
in Fig. 6 and would produce a sliding 
effect to a certain degree and consequent 
wear. 

Fig. 7 represents a three-point bear- 
ing producing a rolling action in per- 
fectly true bearings. Should, however, 
the contact points V or X be ground at 
slightly different angles, thus changing 


point L and the vertical center line, the 
pure rolling contact is destroyed and 


sliding introduced with aforesaid results. 
Even at best this bearing has only a per 


missible loading capacity approximately 


seven-tenths of the bearing in Fig. 1, 
using balls of the same diameter and 
quality. The loading is in the direction 


of the arrow on the ball and the resultant 
of the loads applied being in the direc- 
tion LM1, while in Fig. 1 the load is ap- 
plied in the same direction as the line 
of contact Y Z 1. 

In Fig. 1 the faces can be ground 
very accurately and any variation easily 
detected The 
annular type as shown in Fig. 1 fulfils 


two-point bearing of the 
all the conditions of rolling with the 
least sliding action of the balls and takes 
the load applied in direct line of the con- 
tact points of the balls and races. This 


is also applicable to Fig. 2 where the 








542 
limitations of speeds are well within the 
limits of the centrifugal force tending to 
throw the balls outward, thus preventing 
wedging action and consequent sliding. 
This is approximately at 1500 revolutions 
per minute where the pitch diameter of 
the ball track is not more than six times 
the ball diameter. 

Back in the Eighties and early Nineties 
when ball bearings became fashionable, 
so to speak, they were used chiefly in 
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felt washer the next year in our new 
model? Another genius invented the 
separator for the following year’s model 
and we had the acme of perfection in 
ball bearings, even though they were 
made of machine steel and case-hardened 
or of the best of tool Of course 
the duties were light compared with the 
loads and lasting qualities expected of 
the ball bearing of today, in the auto- 
mobile and machine tools. 


steel. 
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within limits of 0.0001 inch and balls of 


uniform diameter selected to within 
0.0001 inch for each and every 
bearing. 


What have been the experiences of the 
past are but stepping stones to success. 








Alloy of Copper and Iron 





= 



























































the bicycle. We all had our trials with With the automobile came Professor Copper-iron alloys are receiving the 
them: that is the old veterans of the Stribeck’s researches and the ball bear- attention of metallurgists, and from the 
wheel, with broken balls and worn races ing of today—the annular bearing and results of tests made with such alloys, 
of the so-called adjustable bearing, as the balled seated thrust bearing with they do not seem to be much behind 
| 
| 
# 
F 
I Fic. 7 Fic. 8 9 
merica chin 
Rig. 3. Four point thrust bearing curately ground Fig. 4 Same bearing incorrectly ground, showing rubbing. Fig. 5. Four-point 
radial bearing correctly ground and adjusted Fic. 6 Effect of wear on Fig. 5, producing rubbing Fig. 7. Three-point radial bearing 
subject to defect shown in Fig. 6 ig. 8 Old-style revels earing showing rubbing due to faulty design. Fig. %& Bicycle bearing with- 
t rubbing action unt worn, . 
shown in Figs. 8 and 9; the old cup- carrying capacity from 100 pounds to nickel steel. An alloy containing 0.1 
and-cone_ type. But never adjustable 20,000 pounds for a single bearing and per cent. of copper disclosed a yielding 


unless the pinching of the ball in the ball 
races was considered an adjustment. It 
my first experience with ball bear- 
ings and I formed the opinion then that 
holds good today, that an adjustable ball 


was 


bearing is yet to be invented. Did we 
consider ball bearings a failure’ in 
those days?’ Ask any old wheelman 


and he will tell you of the century runs 
he has made and how the bearings stood 
up under the test. What if they did grind 
out when the sand and grit mixed with 
the oil; did we not have a dustprooof 


speeds to 1500 and even 2000 revolutions 
per minute for thrust bearings and 5000 
to 15,000 revolutions per minute for radial 
bearings. These are tested out and tried by 
the DWF of Germany and the Hess-Bright 
Manufacturing Company of the United 
States, at their works, where they both 
conduct a large testing laboratory, check- 
ing each other’s results to the one end; 
to produce a reliable bearing of known 
capacity, with.the minimum of friction or 
sliding action; a bearing made of steel of 
uniform hardness throughout, ground to 


point of 52,580 pounds per square inch, 
while a 7 per cent. copper alloy showed 
122,900 pounds per square inch. These 
were the results obtained from tests with 
unannealed alloy, while specimens an- 
nealed showed a yielding point at 35,570 
pounds for the 1 per cent. alloy and 
56,950 pounds for the 7 per cent. speci- 
men. The physical properties of such an 
alloy are thus very promising, the 
small percentage of copper required 
brings the cost down considerably as 
compared with nickel. 


as 
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Special Machines for Making 
Large Spherical Bearings 


543 


The Boring Bars and 
Other Tools Used in 
Handling This Work 








The bearings which are the subject of 
this article were made for a 6000 horse- 
power induction motor for the new steel 
works of the United States Steel Corpora- 
tion at Gary, Indiana. The shaft was de- 
signed to run at 75 revolutions per minute. 
They are of the ball-bearing type and are 
the largest of the kind that the General 
Electric Company has ever made, not- 
withstanding the fact that they have 
built some of the largest motors that are 
in existence. This makes the machining 
operation described below of special in- 
terest, and some of the special rigging 
and tools that were required can 
be practically applied to other classes 
of work. 

The journal of the bearings varies 
from 24 to 30 inches in diameter and 
from 60 to 72 inches in length, or from 
5 to 6 feet: the balls ranging from 40 
to 60 inches in diameter. The largest, 
with the standard and cap, have a ship- 
ping weight of about 64,000 pounds or 
32 tons. The standards for these bear- 
ings are about 12 feet long, 6 feet 
wide and 5 feet high to the joint where 
the cap goes on. The bearings are of 
cast iron, with two or more shoulders 
turned on the outside to fit the ends of 
the different standards. It requires 2400 
pounds of babbitt to pour each bearing; 


By Robert Reid 


1200 pounds being required for each half. 
They are held in place by being bolted to 
the ends of the standard. 

The first operation on the bearing is 


hold the babbitt in place, and they are 
then transferred to the brass foundry, 
where they are babbitted. The babbitt is 
melted in Schwartz furnaces and a half- 

















Fic. 2. MACHINE ASSEMBLED ON FLOOR 


to rough bore them to a diameter that is 
about one inch larger than the finished 
size. Next circular and _ longitudinal 
dovetail grooves are machined in them to 


PLATE FROM PARTS OF OTHER MACHINES 


round boiler-plate arbor is used when 
pouring it. A liberal finish is allowed 
for boring in order that a good clean 
surface may be obtained. This method 
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ROUGH TURNING BEARINGS TO OUTSIDE DIAMETER 
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PEDESTAL OF 6000-HORSEPOWER INDUCTION MOTOR FOR 


GARY, INDIANA 
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BALL FOR PEDESTAL AND CAP 
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insures a uniform thickness of babbitt 
thoroughly secured in place. 

The joints are then planed, after which 
the two halves are bolted together, and 
they are bored to the required diameter 
on a horizontal boring machine. Next, 
they are mounted on an arbor and placed 
in a 72-inch lathe, where the ends are 
faced off and the center turned to a size 
that equals the largest diameter of the 
ball, as shown in Fig. 1. The center line 
of the ball is marked off on this surface, 
and the bearing is then taken to the ball- 
ing machine, where it is set up by means 
of this center line. 

As the machines are not of a standard 
type, special apparatus had to be de- 
vised for turning the ball shape on the 
bearings, and the machine shown in Fig. 
2 was rigged up for this purpose. It 
consists of the head and tailstocks of two 
different machines that were located on 
the floor plate so their centers would 
come to the same hight, and these cen- 
ters were made to carry the arbor with 
its bearing. As there was a possibility 
of these centers giving way, bearing 
blocks were placed at each end of the 
arbor to assist in carrying the load, and 
these were adjusted by means of screw 
jacks on the floor plate. A large index 
stand was fastened to the floor between 
the head and tailstock and on the table 
of this was mounted a large bracket to 
carry the slide of a planer head. This 
holds the tool and insures for it ample 
adjustment. The table is turned by 
means of a worm and gear operated by 
a special automatic feeding device, which 
is worthy of special attention. 


This feeding device is shown at the 




















5. 6000-HORSEPOWER INDUCTION Motor BAs!I 
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right of the bearing. It consists of a 
machined steel strap A, clamped to the 
arbor, which in rotating strikes the lever 
arm B, thus giving an upward movement 
to the light steel rod C and the ratchet 
lever D. This moves the ratchet, worm, 


worm wheel and table’ carrying the 
teols. When the strap A has passed 
by the lever D, it allows the ratchet 


lever D to position by 
gravity. 

When the operation of turning the ball 
has been completed, the bearing is then 
removed from the machine, taken apart 
and the final scraping and touching up 
is given, as in the case of smaller bear- 


return to its 


ings. 

This assembling together of the various 
parts into a machine of the character 
shown in Fig. 2, shows the great adapta- 
bility of the floor plate for large 
work of various types, as under no other 


iron 
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conditions could this work be done with 
the same degree of accuracy. 

The standard and cap for this bearing 
are shown in Fig. 3 as they come from 
the foundry. Its comparative 
shown by the man to the left, or by the 
complete quarter horsepower motor which 
sits on one of the cap-screw bosses. The 
first operation on the pedestal is to ma- 
chine the after which the top is 
machined so the cap will fit on a 120-in. 
planer. The are then drilled to 
fasten the pedestal to the base, and the 
holes on the top are drilled and tapped 
for the cap The cap is then 
planed to fit the pedestal, cap-screw holes 
drilled and counterbored and the cap 
bolted to pedestal. After this the 
sides are machined and the center bored 
out to suit the balling bar shown in Fig. 
4, which performs the next operation. This 
bar is made up of cylindrical end 


size is 


dottom, 


holes 


screw. 


the 


two 


on 
on 
on 


sections and a central section that carries 
the radius arm D together with the worm 
and worm wheel used for turning the tool. 
By having several of these radius arms 
of different lengths, quite a range in size 
be obtained. he bar shown here 
is able to ball out bearings for balls 
ranging from 40 to 60 inches in diameter, 
The radius arm is operated by means of 


may 


the star wheel FE, while the bar itself is 
rotated by means of a large spur gear 
mounted on the end of the bar at A, and 


driven by a pinion on the spindle of a 
large boring and drilling machine. The 
bearings on which the bar turns in the 


pedestal and cap are shown at B and the 
holder at C. 
idea of 
can be 


tool 
bear- 
Fig. 5, 
bearing, cap and 
assembled on the base of the 
induction 


the size of these 


obtained 


Some 
ings, etc., from 
in which the pedestal 
shaft are 


6000 horsepower motor. 








Design of Pocket Sheaves for Cable Chain 


By A. IV. Jenks* 








It is frequently desired to design pocket 
sheaves, or as termed 


and 


sometimes 
chain 
described will be found 
While the 


with me, it 


“sprocket” sheaves for cable 


the method here 


convenient and exact method 


is not claimed as original 


does not seem to be ,generally known 


among draftsmen 
hand mad t 


Cable chain is either 
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Fic. 1. DESIGN OF POCKET SHEAVES FOR 
CABLE CHAIN 
chine made. The machine made, which 


is the cheaper quality, will be found very 
accurate in pitch and shape of links. The 
hand made varies a little in pitch of links 
and the links will be found to 
siderably in shape, especially in the weld, 
which is at the end of the link. 

When it is intended to hand- 
made chain with the pocket sheave, the 
sheave casting to be used is sent to the 
chainmaker who makes the chain 
the wheel, fitting each link into place: 
thus making what is known as “hand- 
made wheel” chain. However, regard!ess 
of which chain is to be used, it is prefer- 
able to adopt for either, the sizes given 
in manufacturers’ catalogs for machine- 
made chain, as the proportions of the 
links have been adopted after long ex- 
perience in making and using chain. 


vary con- 


use a 


“over” 


*Chief 
cago. Ill 


engineer, Vulcan Iron Works, Chi 


Should the chain be on hand, it is wise 
to measure over some 18 or 20 links and 
obtain an average pitch per link Ex- 


treme accuracy must be used in all opera- 


tions or your wheel will not turn out 
right. 

The following example covers the de 
sign of a 10-tooth or 10-pocket sheave 
for l-inch chain The letters refer to 

BE 2 





the cuts necessary to obtain 


It is first 


dimensions A and B The chain catalog 
gives us length of link W for 1-inch 
chain, as 4 inches and width of link w 
is 3 ches From the length we find 


and B l 


actually the pin cen- 


that A 3 inches 
The points x x x are 


ters which the links revolve, 


upon 


passing over the sheave. 

















The Tooth or Pocket Contour shown is at the 
Center Line C C and is not actual for this View. 


A= Pitch of Chain +d. 
Pitch of Chain — d. 


)=<= Pitch Diameter. (See Formula.) J 


I 
I 
E = Diameter across Flats. 
F = dx 0.75 


Fic. 2. DESIGN OF POCKET 


SHEAVES FOR CABLI 


G l 
H=d zed 
w a +M by = 
3 M=d x 0.375 
K=d+* American Machin 
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Our next step is to find the pitch diam- 
eter D, which passes through these points 
xxx. This is accomplished with the aid 
of formulas to be found in Brown & 
Sharpe Manufacturing Company’s cata- 
log, given there for bicycle chain but 
which fit our case precisely. 

N — Number of teeth or number of 

pockets in whole wheel. 

A — Distance, center to center of link 

length. 

B = Distance, center to center between 

two links. 

(In our example A and B are as given 
above, 334 inches and 134 inches.) 


180° : 180 
Angle y = ——, Or in ourcase => — = 
N 10 
degrees. 
sine y 
Tangent of angle z = nm aD 


7 + cosine y 


0.30902 





= 0.21797 


5 
+ 0.95106 
5 


“SiN 


[. 
3- 
The tangent 0.21797 corresponds to an 
angle of 12 degrees 17 minutes 46 sec- 
onds, the sine of which = 0.21297 
Pitch diameter = —— = 2: = 

sine 2 = 0.21297 

17.6081 inches. 


It is advisable to use at least 5 deci- 
mal places in all quantities as the result 
is very greatly affected by their absence. 

Having the pitch diameter, we can now 
proceed to lay out our wheel. It is de- 
sirable to make a full sized layout, if only 
for a check upon the computations. 

Divide the circle into 10 parts for the 
10 teeth. We need draw in but two or 
three links to obtain all necessary di- 
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mensions for the shape of the pocket. 
The horizontal chain link is a chord of 
334 inches length on the pitch circle; the 
vertical link is a chord of 134 inches 
length. The axis of the vertical link 
passes through the centers x x of the two 
adjacent horizontal links. The diameter 
across the flats E can now be measured 
and this is really the most important di- 
mension on the wheel. 

It would be wise, as a check, to space 
off alternate chords of 13, inches and 334 
inches around the entire wheel. Of 
course, there should be 10 of each. The 
distance E can also be found by com- 
puting the cosine of angle z with radius 

8.80405 inches or half the calculated 
pitch diameter and deducting from the 
result '4 the diameter of the link ma- 
terial. 

As the pockets are not to be machined, 
allow ample clearance; make the pocket 
at least '4 inch longer than the link, 
which will leave the width of tooth at 
center line of wheel 4 inch. The groove 
in the center of the wheel which accom- 
modates the vertical links, should be 
plenty wide and deep enough so that the 
links will fall into a natural position. 

It must be noted that the tooth as 
drawn, is not the shape of the tooth at 
the side of the center groove but is the 
shape at the center line. The pattern- 
maker will find it easier to work from this 
imaginary place, but explain with a note, 
sc that he will not misunderstand. The 
shape of the tooth faces can be found by 
considering that each link lifts on its 


‘center x, until it comes in line with the 


next link, when the two lift on the sec- 
ond center, until in line with the third 
and so on. However, make the tooth 
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somewhat thinner than the contour thus 
found, or it will be difficult to get the 
chain into the wheel. 

Wheels are sometimes made with a 
pocket for the vertical link, but I pre- 
fer not to use them, as when the wheel 
becomes a little worn the vertical link 
has a tendency to pry the horizontal link 
from its bearing. 

If you have designed the wheel as 
above and the patternmaker, coremaker 
and molder have each and all used care, 
the chain will conform to the following 
conditions: the horizontal links will lie 
down tight on to the flats of the pockets 
and the vertical links will be tight be- 
tween the others. It is better that the 
chain be too tight than too loose, as 
scme stretch will occur in the first few 
days of operation. 

Do not neglect to use care in your com- 
putations; approximations will not do. I 
was once forced to throw away two 18- 
tooth wheels for 1'4-inch chain, simply 
because the customer had stated the pitch 
to be 4 inches, when actually it was 396 
inches divided by 100 links or 3.96 inches 
pitch; a difference of only 4/100 inch per 
link and seemingly negligible, but which 
actually made a difference of 18x2x0.04, 
or about 1'% inches in the circumference 
of the wheel. 

For a small wheel it is usual to make a 
full circle core box for half the wheel 
and paste the cores together. In a larger 
wheel the corebox may be only half of 
one-half of the wheel, four cores being 
pasted together to make the full core. 
See, however, that the coremaker uses 
special precautions when pasting the 
pieces together, so that the two halves of 
the pocket will not be offset. 








Winding Coil Springs in a Lathe 


By F. M1. Springer 








Where springs are coiled from wire in 
a quantity not great enough to pay for 
a special machine, or where the require- 
ments are very exacting, the following 
two tools will be found of service. 

In Fig. 1, A is an arbor held in the 
chuck of a speed lathe. C is the wire 
guide and also handle of the tool and 
carries the piece B to steady-rest the ar- 
bor. The wire is held in the lathe chuck 
by having a sharp turn made near the 
end, and being stuck into the chuck in the 
opening between the jaws. As the lathe 
is started, the wire forms a left-hand 
helix and feeds to the arbor through the 
path shown by the dot-and-dash line X 
and arrows, passing between B and C 
and under arbor A. The pitch of the 
spring is regulated by the thickness at E 
of the wire guide C where it partially in- 
closes the arbor and separates the coils 
of the spring. C is beveled down at 
this point till by trial the pitch is found 
to be correct. Also the selection of an 
arbor must depend on trial as in winding 


springs on arbors in other ways. In fact, 
the arbor is the first thing to select and 
then make your tool. 

As all conditions of winding are du- 
plicated with considerable uniformity so 
long as the wire is fed freely from the 
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coil, this device produces springs that 
will pass very close inspection. 

If springs that are more exact as to 
pitch are required, the device shown in 
Fig. 2 is good. 

The arbor A is chosen for size by trial 
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as in the case of Fig. 1. It is held in 
the chuck of a speed lathe as before, 
and the spring wire is also held as before 
described. The wire guide C is a tube in 
which is a hole fitting the arbor and hav- 
ing a helical milling cut taken, cutting en- 
tirely through the wall of the tube and 
leaving a hollow helix of metal exactly 
as though a square thread were cut in a 
rod and a drill of diameter equal to the 
bottom diameter of the thread were run 
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in, leaving nothing but the thread. The 
wire guide C is mounted in a handle B 
in which is a pin D over which the wire 
passes to the groove in C. The groove 
in the wire guide should be only enough 
wider than the diameter of the wire to al- 
low the latter to run easily; and the 
pitch of the helix must be found by trial. 

As the helix may be either left or right 
hand and the wire may be passed either 
over or under the pin D, a tool may be 


wn 
pS 
~] 


as easily made for right-hand as for left- 
hand helical springs. 

This tool requires more experimenting 
to determine the pitch of the helix which 
will set the wire for the required pitch, 
but is very satisfactory when finished. 

In the case of both tools described, the 
arbor may be of any length, depending 
only upon the length of springs that it is 
most economical to handle before cutting 
up into the finished article. 








Design and Construction of 


Four 9000 H. 


P. ‘Turbines 


Important Advance 
Showing an Increased 
Efficiency and Volume 








The four hydraulic turbines now being 
installed in the Little Falls plant of the 
Washington Water Power Company, on 
the Spokane river, Washington, are 
among the largest in the world. Each 
turbine is designed to have a capacity 
to deliver to the generator which it drives, 
9000 mechanical horsepower when op- 
erating under a head of 66 feet and when 


*Assistant hydraulic engineer, I. P. Morris 
Company. 





By H. Birchard Taylor * 


running at a speed of 150 revolutions per 
minute. For these conditions of power 
and head, each turbine will require about 
1500 cubic feet of water per second. 

The largest turbines at Niagara Falls 
are the four 13,000 horsepower units 
in the plant of the Toronto Power Com- 
pany, and each of these turbines requires 
about 1060 cubic feet of water per second. 
As the size of a turbine depends largely 
upon the amount of water it requires 
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per second, it is to be noted that the 
Washington turbines are constructed to 
handle about 41.5 per cent. more water 
than the largest turbines at Niagara Falls. 

Both the Washington and the Toronto 
turbines were designed and built by the 
I. P. Morris Company, Philadelphia, Penn. 


Power House ARRANGEMENT AND TYPE 
OF TURBINES 


Referring to illustration Fig. 1, the 
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Fic. 1. Power House ARRANGEMENT OF 9000-HoRSEPOWER TURBINES AT LITTLE 


FALLS, WASHINGTON 





power-house arrangement, it is seen that 
the turbines are of the horizontal shaft, 
double-volute casing, central-discharge 
type, having two runners mounted on a 
common shaft, one runner revolving in 
each volute casing. 

Each turbine is supplied with water 
through a plate-steel penstock 14 feet 
10 inches diameter, which is connected 
to the two volute casings by a heavy cast- 
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iron intake Y-pipe. The Y-pipe, which is 
located above the turbine, is supported 
on the two casings and to one side of 
which passes through 
the axis of the shaft. The intake Y-pipe 
is made oft iron and in nine 
tions, and it connects the 14-foot 10-inch 
diameter penstock to the two 8-foot 10- 
diameter intakes of the two volute 
The average velocity of the 
water passes the penstock to 
the two casings is gradually accelerated 
from about 8.7 feet per second to 12.3 
feet pe the latter velocity being 
maintained through the casings. 


the vertical plane 


cast sec- 


inch 
casings. 
fron 


as it 


r second 


handling and shipping, the 


Ic facilitate 


iron volute are each made in 


casings 


four sections, the divisions occurring on 
ertical and horizontal planes. The hori- 
ontal joint, which is in a plane passing 
through the axis of the shaft, measures 
24 feet 8 inches across 
CONS: EL ¢ ION 

The main turbine shaft is a solid st 
forging 26 feet 8& inches in lengt 
nd passes through both casings and t 


inboard end has 
bolted 


generator shaft 


draft chest, and on its 


1 coupling which is to a 
similar coupling on the 
The diame 


from both ends to a manit 


a forge 


} 


I ‘ter of the shaft is increased 


num at its 
liminate serious deflec- 
A bearing at 


is, therefore, not required 


center, SO as [to € 


tion at the center. the cen- 


Bai 
it 


ter of the sha 


The two runners of the inward flow 


are 


Francis type and each is a single casting 


Each 
hub 


»f special turbine bronze. 

held large 
by of taper re 
All vane surfaces are made smooth 
intake edges 


runner 
j 


securely to a forgec 


on the shaft amed 


, 


means 
} 
olts,. 


ind the are sharpened to a 


knife edge. 


The water is distributed to each runner 


through cast steel movable guide vanes 
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the periphery 
throat of the 
casing. The turn between two 
cast-steel removable vane plates. Each 
vane has cast with it a fulcrum pin, which 
extends from both sides of the vane. The 


around 
in the 


are located 
runner and 


which 
of the 
vanes 


part of the pin on the draft-chest side 
of the vane is short in length and ex- 
tends into a bearing in the cast-steel vane 
plate. The operating part of the pin, 


which is long, extends through a stuf- 
fing box and two bearings in the head 
plate. Therefore, each vane pin is held 
rigidly in alinement by three bearings. 
The operating side of the pin is connected 
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imbedded in the concrete. It is elliptical 
in shape and measures 12 feet 4 inches 
on its major axis and 9 feet 3 inches on 
its minor axis. The lower flange of the 
draft chest is supported on and securely 
bolted to the upper face of the ring. 
The main turbine shaft revolves in two 
babbitted, ring-oiling, self-alining gene- 
rator type bearings, one on either end of 
the shaft. Each bearing pedestal is 
mounted on a sub-base which in turn is 
mounted on a sole plate securely bolted 
to the concrete foundations. As the two 
runners discharge in opposite directions, 
the hydraulic thrust on the shaft is theo- 
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ATION OF TURBINE OF LITTLE FALLS PLANT, WASHINGTON 


by a cast-steel lever and a cast-iron link 
to the cast-steel operating ring, which 


turns in a groove in the head plate. This 

arrangement is known as the outside op- 

erating mechanism. 
rl 


le oNerating ring on each head plate 


is connected by two reach rods to the 
main operating shaft, which extends along 
he side of the turbine and turns in four 
bearings secured to the floor. A bearing 
is located at each end of the operating 
shaft and the two other bearings are lo- 
cated close together, one on either side 
of the center of the shaft 

\ heavy cast-steel lever is secured to 


the 


operating shaft between the two cen- 
to attached the 
piston rod of the operating engine, which 
is controlled by the 

A cast-iron draft located be- 
tween the two volute casings and is made 


ter bearings, anc this is 


governor 


chest is 


up of nine sections. It receives the dis- 
charge water from both runners and 
directs it vertically downward into the 


draft tube. A special cast-iron baffle plate 
is arranged in the draft chest to direct the 
water the draft tube with little 
loss as possible. 

Between the draft chest and the draft 
tube is a base iron, 


into as 


cast-iron which is 


retically balanced. Should, however, any 
unbalanced thrust develop, it be 
taken care of by the automatic balancing 


will 


device arranged with each runner. 
The tail each turbine is 
with a mechanical brake, by means 
which the revolving parts may be brought 
to a stop in a few after the 
gates of the turbine have been shut. 


fitted 
ot 


end of 


minutes 


GOVERNORS 


The specd of the turbines will be con- 
trolled by I. P. Morris Company’s govern- 
ors of the double floating-lever, oil-pres- 


sure type. Each governor is arranged 
for belt drive from the switchboard. A 
friction clutch is furnished with each 


governor, that the revolving element 
may be stopped during the operation ot! 
the turbine, without disturbing the driving 
belt. 

The cylinder of the vertical operating 
engine is fitted with suitable valves and 
a small hand-operated, oil-pressure pump, 
so that the supply from the governor may 
be shut off and the gates of the turbine 
operated by hand. 

The governing apparatus for each of 
the turbines consists of a governor, op- 
erating engine, accumulator tank, three- 


so 
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throw oil pump and the interconnecting 
piping. The accumulator tank is made 
of plate steel and is divided into pres- 
sure and vacuum compartments. The cu- 
bieal capacity of the pressure compart- 
ment is three times that of the vacuum 
compartment. 

The oil pump is of the Deane three- 
throw type and is driven from the turbine 
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shaft by means of a belt. The intercon- 
necting piping and fittings between the 
pump, governor, accumulator tank and 
operating engine, are made of brass and 
all the parts are so designed that the 
governor will control the gates of the 
turbine satisfactorily with a working pres- 
sure not to exceed 150 pounds per square 
inch. Connections will be made between 
the governing systems of the four units, 
so that any pump may supply oil to any 
accumulator tank. 

Each governor is capable of opening or 
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closing the gates of the turbine within 
two seconds of time and is also capable 
of being readily adjusted so that the gates 
may be opened or closed in any given 
time, up to eight seconds. 

In order that the four governors may 
be operated in parallel, they have an ad- 
justment by which the percentage of in- 
herent drop in speed from no load to full 





BEING ERECTED IN THE SHOP 


load may be varied from zero per cent. to 
three per cent. The governors are sensi- 
tive to within one-half of one per cent., 
and for a change in speed of one-half 
of one per cent. they will immediately 
move the gates. On sudden changes in 
the load, each governor will immediately 
move the gates of the turbine to the prop- 
er position, without excessive hunting. 

The weight times the square of the 
radius of gyration, or the flywheel effect 
of the generators, is 3,100,000; the length 
of the penstocks is 150 feet, and the 
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maximum velocity in the penstocks cor- 
responding to full load on the turbines, 
is 8.7 feet per second. Thus it is seen 
that the plant conditions are favorable for 
good regulation. 

The facility with which the various 
parts of turbines are handled in erection 
or in dismantling for repairs, is a very 
important consideration in units of this 
size. 

In the case of the Washington turbines, 
particular attention has been paid to the 
design of the various parts so that each 
may be removed without disturbing the 
parts adjacent to it, any more than is 
absolutely necessary. 

Referring to Fig. 2, the reader will note 
that the bearings may be readily removed 
from the shaft without requiring the posi- 
tion of the shaft to be altered. Thus, if 
it is desired to remove one of the bear- 
ings, the bolts connecting the cap to the 
pedestal are removed and the bolts which 
connect the pedestal to the sole plate are 
withdrawn. The sub-base is then slipped 
out and the pedestal dropped down and 
removed from beneath the shaft 

Before removing the sub-base of the 
bearing, it wil! be necessary to take the 
weight of the shaft off the bearing, by 
supporting it at some other place. The 
means for doing this depends entirely 
upon the part of the apparatus which is 
to be dismantled. If it should be de- 
sired to take both pedestals from under- 
neath the shaft and dismantle both head 
plates, the weight cf shaft may be taken 
care of by entering the draft chest and 
inserting wedges in the clearances be- 
tween the runner and the draft chest. If 
it should be desired to remove the tail 
bearing only, the weight of that end of 
the shaft may be carried by inserting the 
wedges in the runner clearances, but if 
it should desired to remove the in- 
board bearing only, tl inboard end of 
the shaft may be carried by the coupling. 

If it should be desired to replace a 


guide vane, it would then be necessary to 


remove the head plat The head plate 
may be removed with everything intact, 


except the cover plate, which contains 
the stuffing box of the main shaft. The 
cover plate is made in two sections, the 
division occurring on the horizontal plane 
which passes through the axis of the 
shaft. The sections are held together by 
bolts in the 

The reach rods connecting the opera- 
ting shaft to the operating ring are first 
disconnected and the bearing is then dis- 
The nuts on the studs connect- 


flanges on this plane. 


mantled. 
ing the head plate to the casing are re- 
moved, and the nuts connecting the cover 
plate to the head plate are removed. 

The cover plate may then be slipped 
back out of the way, or by removing the 
bolts on the horizontal flange, it may be 
removed from the shaft. The weight of 
the head plate is then carried by the 
crane. To make the head plate hang per- 
fectly plumb, a porter bar is fastened 
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to its lower side and enough weights are 
attached to the end of the porter bar to 
cause the head plate to hang in a true 
vertical position. 

The head plate may then be backed out 
of the machined fit in the casing by means 
of jack screws, and with the crane it may 
be carried back the distance necessary to 
allow the removal and replacement of the 
guide vane. This method of dismantling 
applies to either end. 

The turbines are so designed that the 
shaft and runners may be removed with- 
out disturbing the alinement of the lower 
sections of the casings, or the intake Y- 
pipe, or the upper sections of the two 
casings which support the Y-pipe. In 
taking out the shaft and runners, the 
supporting of the shaft, the removal of 
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same manner as already described. The 
brake and the connections to the governor 
and oil pump are then removed. 

The reader will note that the draft 
chest is made up of seven sections and 
that three of these sections form a wedge 
in the center. By this arrangement, the 
upper sections of the wedge may be read- 
ily removed. When this has been done, 
the remaining upper sections of the draft 
chest may be unbolted from the wheel 
casings and from the lower sections of 
the draft chest. They may then be backed 
out toward the center and lifted out of 
place. The next move would be to dis- 
mantle the upper sections of the casings, 
which are connected to the sections sup- 
porting the Y-pipe. 

The reader will note that the vertical 
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when the upper sections of the casings 
which do not support the Y-pipe are re- 
moved, the shaft and runners may be 
readily lifted out. 

Illustration Fig. 3 shows two of the 
units in course of erection in the shops 
of the I. P. Morris Company, and in the 
foreground is seen one of the shafts. One 
of the runners has been forced on the 
shaft and bolted to the forged hub. The 
enormous size of these units may be read- 
ily appreciated by the reader by referring 
to this illustration. 

Each turbine is guaranteed to have an 
efficiency of at least 80 per cent. at full 
load, 82 per cent. at seven-eighths load, 
and 82 pet cent. at three-quarters load; 
full load being 9000 horsepower, when 
operating under a head of 66 feet and 























the bearings and the removal of the head joint between the two upper sections of running at a speed of 150 revolutions per s 
and cover plates is accomplished in the the casings is made off center. Thus, minute. 
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New Customs Duties for American Machinery Ay 4. J. Wolf 
8 
The tariff situation with regard to granted by this country, some American ing Germany, there are three classes: 
American machinery abroad deserves the goods entered Germany with the enjoy- (A) Goods which formerly passed under 
close attention of every manufacturer of ment of certain conventional rates. The the higher general rate and now will pass 
machinery. At the present time a re-ad- major portion of machines and machinery under the lower conventional rates. Of 
justment of tariff duties with regard to parts sent to Germany, however, had to’ these there are quite a number of ma- 
American machinery either has taken pay the higher general rates of duty. At chines and machinery accessories. (B) 
place or is about to take place as a con- the time of passing the new tariff act the Goods which already enjoyed the con- 
sequence of the operation of the Ameri- ccmmercial agreement between the two ventional rate by virtue of the revoked o 
can tariff. Notably have certain changes countries was revoked, with a six months commercial agreement. (C) Goods pass- - 
occurred in Germany, inasmuch as that notice as provided therein, but now the ing under tariff numbers for which there 
country has granted to American goods _ fiat conventional rate will prevail, and are no special conventional rates in the 
the full enjoyment of the conventional German goods in turn will enter into German tariff. rey 
rates on all schedules. United States under the ordinary rates The schedule immediately following 
As is well known, for some years past of the new tariff, Germany having been’ shows clearly where changes in customs 
a commercial agreement existed between named among the countries not unduly’ duties affecting American machinery have rer 
the United States and Germany, by vir- discriminating against American products. occurred and is of special interest to ma- 
tue of which against certain concessions With regard to American goods enter- chinery builders. 
Conven- Conven- 
General tional General tional 
Tariff Tariff Tariff. Tariff. aC 
Marks Marks. Marks. Marks. 
\ MACHINERY. per 220 lbs. A.— MACHINERY Per 220 Lb 90 
892 Steam locomotives, running on rails Steam engines, steam turbines, water turbines, 
Tender locomotives, the engine weighing net combustion and explosion motors, power 
10,000 kilos or less ; 11.00 (other than electro motive) machinery in 
Tender locomotives, the engine weighing net combination with pumps (including exhaust- 
more than 10,000 kilos; locomotives with- ing machines), or freezing machines; cranes: 
out tenders ess 9.00 Each machine weighing net: 
Tenders for locomotives pace 5.00 More than 500 kilos up to 1,000 kilos... 11.00 
(No change from present status.) More than 1,000 kilos up to 2,500 kilos. . 7.50 
893 Steam locemotives, not running on rails, incelud- More than 2,500 kilos up to 5,000 kilos. . 6.00 
ing steam road rollers; steam locomobiles More than 5,000 kilos up to 50,000 kilos 5.00 
(‘‘fahrbar"’’), portable or not More than 50,000 kilos up to 100 000 
Each machine weighing net 6,000 kilos or less 9.00 kilos ines $50 90 
More than 6,000 kilos ; : 8.00 Water pressure engines 
Vo change from present status.) Each machine weighing net: 
894 Steam engines, steam turbines, water-power More than 1,000 kilos and up to 2,500 
tnachinery (turbines, water wheels, water- kilos ; : 8.00 901 
pressure engines), combustion or explosion More than 2,500 kilos and up to 5,000 
motors, hot-air and compressed-air motors, kilos na ‘ oe 6.50 
und other motive machinery not specially More than 5,000 kilos and up to 50,000 
distinguished (except electric motors), com- kilos , errr. 5.50 
bined or not with dynamos, pumps, hammers, More than 50,000 kilos and up to 100,000 
blowing machines, freezing machinery, min- kilos “ 2 3 fale eae 5.00 
ing engines; also fixed, portable or floating Steam engines in combination with hammers, 
dredges, pile-driving machines and cranes blowing machines (including ventilating ma- 
Each machine weighing net: chines) or mining machines: 
10 kilos or less ; 100.00 Each machine weighing net: 
More than 40 kilos up to 100 kilos 60.00 More than 5,000 kilos and up to 50,000 
More than 190 kilos up to 200 kilos 38.00 kilos ‘ pate errr Cre 5.00 
More than 200 kilos up to 500 kilos 25.00 More than 50,000 kilos and up to 100,000 
More than 500 kilos up to 1,000 kilos 18 00 kilos : ‘eine e he endnw~es £.50 
More than 1,000 kilos up to 2,500 kilos 13. 00 Other engines coming under this number: 
More than 2,500 kilos and up to 5,000 Each machine weighing net: 
kilos ; coma 10.00 4 More than 1,000 kilos and up to 2,500 
More than 5,000 kilos and up to 50,000 eae mS ee ‘ a 10.00 
kilos Kee ban Sea 7.00 More than 2,500 kilos and up to 5,000 
More than 50,000 kilos and up to 100,000 kilos ae . 8.00 
kilos ; ei 5.50 ° More than 5,000 kilos and up to 50,000 | 
More than 100,000 kilos 3.50 kilos 6.00 
Combustion and explosion motors for More than 50,000 kilos and up to 100,000 
motor bicycles, each weighing net 40 kilos 5.00 
kilos or less 75.00 Note.—Steam engines for use in shipbuild- 
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ing, together with the paddle wheels and screw 
propeiiers pertaining thereto, are admitted 
duty free. (Treaty with Switzerland.) 
4{mericam goods enjoyed the conventional rate by 
virtue of the commercial agreement which er- 
pired by revocation American goods will pass 
from now on under the lower conventional rates 
of 894.) 

895 Sewing machines (including crank embroidering 
machines). and knitting machines to be 
worked by hand, without stands; top parts of 
sewing machines (including those of crank 
embroidering machines), and of knitting ma- 
chines; also parts thereof (except needles 
Knitting machines to be worked by hand, 

without stands, top parts of knitting ma 

chines, also parts thereof, except needles 

(American goods under this section are entitled to 
to the lower conventional rate hitherto un- 
en ioye d ) 

Sewing machines (including crank embroidering 
machines) and knitting machines, firmly at 
tached to stands or to be driven by motors 
Knitting machines firmly fixed to stands, or 

intended to be worked by motive power! 

(Same remark as 895.) 

Stands for sewing machines (including those for 
crank embroidering machines), and knitting 
machines, and parts of such stands (including 
the table tops or tables belonging thereto 

(No change ) 

Machines and parts of machines firmly attached 
to card clothing 
Each machine or part weighing net 

or ove! ; 

(Conventional rate is new for American goods 

Other machines for the preparatory processes 
in textile manufacture; machines for spinning 
and twisting, including machines for winding, 
reeling and spooling the spun thread; also ma 
chines for the preparation of the spun thread 
for weaving 

Note.—Warp-dressing machines, together 
with the rollers (of copper or copper alloy 
pertaining thereto, come under this category 
(Treaty with Switzerland.) 

Note —Carding machines not 
tached to card clothing come under No 
(Treaty with Belgium 

(The lower conventional rates preva 

900 Looms 

NV ote 
ments for 


S9O6 


S97 


898 


200 kilos 


899 


firmly at- 
suu 


i now 


Warp staff and Jacquard arrange 
looms, if imported separately, will 


be treated as looms. (Treaty with Switver 
land ) 
(The lower conventional rates prevail nou 
901 Curtain lace, and tulle making machines; knit- 
ting frames; embroidering machines (except 


hand machines) ‘ 
Embroidering machine (except hand machines 
(The lower conventional rates prevail now 
Dressing (finishing) machines (machines for the 
improvement of yarns and tissues), so far as 
they are not included under No. 874; ma- 
chines for washing and chemical cleaning 
Machines for dressing yarns and tissues of 
wool and other animal hair, except that 
mentioned under No. 874 
(The lower conventional rates prevail nou 
Fire engines of all kinds; pumps to be worked 
by men or animals 
(No change.) 


902 


903 


904 Machines for working metals, wood or stone 
steam and hydraulic forging presses; riveting 
machines and mechanical hammers (drop 


yneumatic and spring hammers, and othe! 
lammers driven by transmitted power 
Each machine weighing net 
250 kilos or less 
More than 250 and up to 1,000 kilos 
More than 1,000 and up to 3,000 kilos 
More than 3,000 and up to 10,000 kilos 
More than 10,000 kilos , 
(The lower conventional rates prevail nor 
Ploughs to be driven by mechanical 
power with or without their motive machin 
ery; reaping machinery 
(No change.) 
906 Other machinery not specially mentioned 
Each machine weighing net 
40 kilos or less 
More than 40 kilos and up to 100 kilos 
More than 100 kilos and up to 200 kilos 
More than 200 kilos and up to 400 kilos 
More than 400 kilos and up to 1,000 kilos 
More than 1,000 kilos and up to 5,000 kilo» 
More than 5,000 kilos and up to 10,000 kilos 
More than 10,000 kilos 
Blowing machines (including ventilating ma 
chines), machines for sorting, scouring or 
crushing coal and ores, machines for mold 
Ing coal briquets, mortal crushing 
machines, lifting machines (including mining 
machines), freezing machines, machines for 
polishing plate glass, machines for manufac 
turing and working beaver hat shapes: 
Kach machine weighing net 
More than 100 kilos and up to 200 kilos 
More than 200 kilos and up to 400 kilos 
More than 400 kilos and up to 1,000 kilos 
More than 1,000 kilos and up to 5,000 kilos 
Millers’ machinery 
Mach machine weighing net: 
More than 400 kilos and up to 4,000 kilos 
More than 4,000 kilos and up to 10,000 kilos 
Pumps, including exhausting machines 
Fach machine weighing net 


motive 
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Conven- 


General tional 
Tariff Tariff 
Marks Marks 


Per 220 Lb 


35.00 
12.00 
20.00 
8.00 
5.00 
20.00 
18.00 
6.00 4.00 
5.00 4.00 
10.00 
8.00 
6.00 
$50 
7.00 
20.00 12.00 
12.00 8.00 
8.00 6.00 
6.00 5.00 
4.00 
1.00 
15.00 
12 00 
10.00 
9 00 
7.00 
+50 
1 50 
43.00 
7.00 
6.00 
5.50 
00 
5.00 
+00 
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More than 100 kilos and up to 200 kilos 
More than 200 kilos and up to 400 kilos 
More than 400 kilos and up to 4,000 kilos 
More than 4,000 kilos and up to 10,000 kilos 
Bakers’ and pastry-ware makers’ machinery, 
machinery for testing materials 
Each machine weighing net 
More than 1,000 kilos and up to 5,000 kilos 
Machines for taking the cream off the milk of 
any system (centrifugal) for milk, separators, 
radiators and the like) 
Each machine weighing net 
100 kilos or less 
More than 100 and up to 200 kilos 
More than 200 and up to 400 kilos 
(The lowe r conventional rates pre vail nou 
Vote to Nos. 892-906 According to Con- 
vention, it is immaterial whether the parts of 
a single article are imported at the same time 
or at intervals of time, or in separate consign 
ments, or loaded on one or on several wagons 
The absence of accessory parts, or even of 
certain principal parts (fly-wheels, axles, pil 
lows, bed-plates, or the like), is also of no 
consequence If the duty varies according 
to the weight of the article, duty will be levied 
on the total weight thereof actually imported, 
without regard to missing parts 
B ELECTRO-TECHNICAL APPARATUS 


B ELECTRICAL-TECHNICAL APPARATUS 


907 Dynamos, electric motors, continuous-current 
transformers, as well as finished armatures 
and collectors; converters and reaction coils 
Each machine weighing net: 500 kilos or 
More than 500 and up to 3,000 kilos 
More than 3,000 kilos 
More than 3,000 and up to 10,000 kilos 
More than 10,000 kilos 

Votes 1. Machines firmly 
dynamo generators or motors are 
duty according to Section A 

2. When the articles specified in No 
are imported in an unfitted condition, it is 
agreed conventionally that the rules relating 
to the Customs treatment of unfitted ma 
chines shall apply 


attached to 
subject to 


O07 


(The lower conventional rates will prevail nou 
908 Accumulators and their electrodes 
Not combined with celluloid, similar mold 


ing materials or vulcanite 


Combined with celluloid, similar molding 
materials, or vulcanite 
Vo change 
909 Electric cables incased in a protective cover of 
metal, in the form of sheet, wire or the like 
for conducting electric currents, and intended 
to be laid under water or in the eart! 
Vo change ) 
910 Arc lamps and cases for the same 
Arc lamps 
Complete cases for arc lamps in combination 
with glass globes covered with network o1 
not: refiectors; searchlights 
Vo change.) 
911 Electric incandescent lamps 


Vo change 
912 Telegraph appliances, electrica telephones 


electric appliances for illumination, trans 
mission of power, or electrolysis, and for 
surgical and dental purposes; electric meas 
uring, counting and registering apparatus; 
resistances and shunts; galvanic and dry 
batteries and thermo-electric couples; other 
electrical appliances; component parts of 
such articles 

Electric appliances for illumination, transmis 
sion of power or electrolysis; electric measut 


and registering apparatus 
resistances and shunts; other electrical ap 
pliances not specially mentioned, and con 
ponent parts of such articles 
Pac h article weighing net: 10 kilos or 
More than 10 kilos and up to 25 kilos 
More than 25 kilos and up to 100 kilos 
More than 100 kilos and up to 500 kilos 
More than 500 kilos and up to 1,000 kilos 
More shan 1,000 kilos 


ing, counting 


but 


Votes 1. Insulating coils, bells, and 
tons, bobbins, keys, switches and similar 
parts of electrical fittings of earthenware, 
porcelain or glass, not combined with other 


materials, and not admitted as parts of ele 

tro-technical appliances imported in sections 

White 

Colored 

2. Insulating appliances (bobbins, safety 
boxes, tubes, disks, rings and the like), of as- 
bestos, asbestos paste, mica or micanite, for 
electro-technical purposes 

Vote to Section B The nature and condi- 

tion of the material used for electro-technical 
products has no effect upon the tariff classifi 
cation for duty 

(The lower conventional rates will prevail nor 

mentioned, tongs o! 


913 Drills not otherwise pin 
cers: cutters for vines and roses; hedge shears 
pruning shears; sheet-metal shears; sheep 
shears; chisels: planes; tube cutters; ratchet 
drills; packing fillers; machine knives; taps 


cutting compasses 
Drills not otherwise mentioned, taps 
Machine knives 


(The lower conventional rates will now prevail 


’ 
yn 


(ol en- 

Ceneral tional 

Tariff rariff, 

Marks Marks, 

Per 220 Lb 

7.00 

6.00 

5.00 

1.00 

uw 

lu wo 

0 

S00 
9 00 

7.00 6.00 
6.00 

5.00 

4.00 
6.00 
24.00 
S.00 
40.00 
20.00 
sO. 00 
60,00 

1000 

10.00 

20.00 

S00 

6.00 

1. oo 

10.00 

20.00 

15,00 
20.00 

15.00 

18.00 
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Some Rotary Milling Operations 
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By A. J. Baker’ 








The operative efficiency of a milling 
machine is to a very large extent depend- 
ent on the tools and fixtures provided. A 
high mechanical efficiency, 
fitted with labor-saving devices in the 
way of speed- and feed-change levers, 
starting clutch, etc., on which the cutting 
time does not exceed 30 per cent. of the 
total time, is surely not in conformity 


machine of 


with modern ideas. 

The equipment of the machine should 
be designed with a view to keeping the 
cutter in constant action at the maximum 
feed and speed which the job will stand. 
The following examples of continuous 
milling are taken from the shops of the 
Cincinnati Milling Machine Company, 
Cincinnati, Ohio. The fixtures, Figs. 1 to 
4, were designed for manufacturers using 
the machines which the jobs are 
shown. 


on 


TYPE OF FIXTURE 


The fixtures for the two operations il- 
lustrated are of the rotary type, a type 
which comes near to the ideal for milling 
When it can be applied, the 
work can proceed at a rate just sufficient 
to allow the workman time enough to in- 
sert and remove the There is no 
return of table, no gap in the cutting, no 
Starting and stopping of the machine, no 
the loaded. The 


niovements of the operator are reduced to 


operations. 


pieces. 


wait while fixture is 
two, and with so simple a cycle, a much 
higher speed can be attained than with 
work of a more complex nature. 

Both of the jobs illustrated are handled 
on a No. 2 Cincinnati Vertical Milling 
Machine, fitted with 20-inch circular mill- 


ing attachment. In Fig. 1 the operation 


of milling the surface of sad irons is 
shown. 
How THE SAD IRON Is HELD 

For this a special fixture, shown in de- 
tail in Fig. 2 is used. It consists of a 
main body, the general shape of which is 
conical, provided with seven lugs on 
which the work is held. The center of 


the fixture carries seven pins, with knife- 
edge heads, the lower angle of the knife- 
edge being more obtuse than the upper, 
force the work down 
fixture. 

ugs is fastened a hard- 
ened tool-steel gripping block, also fur- 
nished with a knife-edge; the other side 
of the block is rounded to form a bear- 
ing, on which the holding wedge may 
oscillate and adjust itself to the irreg- 
ularities of the casting. This holding 
wedge may move freely toward the cen- 
ter of the fixture and as it moves in, also 
moves sidewise owing to its wedge form- 
ation, and so holds the work, by expand- 


and so tending to 
on the bottom of the 
To each of the | 


*In 
ment, 


jig- and to 
Cincinnati Milling 


charge 


I-designing depart- 
Machine Company. 


ing against the inside of the vertical wall 
of the sad iron. The head of the wedge 
is turned over, forming a projection be- 
tween which and the rear of the gripping 
block the ejector rod may be placed. 


EJECTOR RoD AND WEDGES 


This rod, which also carries a lump of 
babbitt cast around its outer end, is used 
both for gripping and releasing. The three 


but are a reasonably tight fit under tl 
heads. This permits the requisite mov 
ment in a horizontal plane. The wedg:s 
are prevented from sliding out of t! 
slots by the large fillister-head screws 
shown in Fig. 1, in the periphery of t 
fixture. 


THE OPERATION AND THE CUTTER 


In operation the work is placed on t! 











Fic. 1. ROTARY 
supporting points on which the work rests 
are the two screws on each side of the 
lugs, and the central plate to which are 
attached the knife-edge pins. These sup- 
ports are at the outermost points of the 
work, and render it thoroughly stable. 
The wedges are prevented from lifting 
and coming out of the slots, by two 
shouldered screws, which have 1/16 inch 
clearance between the sides of the slots, 





FIXTURE 








FOR MILLING SAD IRONS 


upper points, and against two of the 
knife-edge pins; the wedge is then ham- 
mered home with the babbitt ring. After 
it has passed under the cutter, the work 
is released by the heel of the ejector rod 
being placed between the wedge and the 
gripping block. A slight jerk releases the 
wedge, and permits the work to be re- 
moved. 

The cutter shown in Fig. 1 is of the 








c 


f 
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RoTARY FIXTURE FOR MILLING SAD IRONS 


Fic. 


high-power type, but a 7! -inch stand- 
ird mill with its greater number of teeth, 
gave the best results. The output, of 
ourse, varies according to the finish de- 
red, and the amount of polishing which 
e piece afterward receives. In trying 
ut the fixture we used a 20-inch per 
minute feed, giving a table rotation in 
two minutes, which means that a sad iron 
is finished in 18 seconds. The speed 
the cutter was 19 revolutions per 
inute and about 1/16 inch of metal was 
moved. 


MILLING A CIRCULAR BEARIN( 


The second example is the milling of 
circular bearing of a bracket carry- 
¢ a gear, and fitting on a round mem- 
r 37, inches in diameter. While this 
a case where the cutting takes place on 
side of the mill as opposed to the 
ore favorable cutting which results from 
sing the face, it is nevertheless a good 
ample of continuous milling. It is 
ywwn in Fig. 4. 
The fixture shown by Fig. 3 is designed 
carry three pieces. They are located 
means of the 1-inch hole, which has 
en previously bored. The piece is 
cked up by three movable screws A 
id one set screw B, and end strain is 
ken care of by the two adjustable stops 
The setting piece shown at D, to- 
ther with a 37¢ plug, are used to get the 























RCULAR BEARING IN BRACKET 


FOR MILLING C 








right diameter. The speeds and feeds 
used on the job were 100 revolutions per 
minute of a 1'.-inch end mill, 20-inch 
table feed per minute, giving 40 seconds 
per piece as the time for the complete 
operation. The length of cut was about 
three inches and 'x inch of metal was re- 
moved. The milled surface was parallel 
with the bored hole within 0.0015 inch. 

It may be said, that while the orig- 
inal cost of such fixtures as those de- 
scribed above is greater than a simple 
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On Intelligent Employers 


By ENTROPY 








There are a number of men in this 
world who have reputations for having 


made money and for being philanthro- 
pists. This particular one is rated as 
having more millions than any man 


needs and also as having spent quite a 
number of substantial slices in the aid 





MILLING 


single fixture would be, yet the increased 
] 


output of the machine will more than re- 
pay for the additional original invest- 
ment. 








Those interested in the development of 
acrial navigation will be glad to learn that 
the Aéro Club of America has secured 
quarters in the Engineering Societies 
building, 29 West 39th street, New York 
City, which the 
twenty-five engineering bodies with some 
30,000 members. 


now forms home of 











4 CIRCULAR BEARING IN A BRACKET 


of working people. He made this state- 
ment the other evening. “In my factory 
we could hire helpers for $1.50 per day. 
We do not pay anyone than S2. 
Where we could hire for $4 we pay 55. 
That is the way I made my money.” 
Last fall when we built the new north 


less 


shop we let it to the lowest bidder at 
what seemed to us a ridiculously low 
price. What was our astonishment to 


find that he was paying from 75 cents to 
S1 per day more for brick masons than 
the union rate. The brick work went up fa- 
mously and it is as good a piece of work 
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as can be seen in a hundred miles. On the 
other hand he paid his carpenters only the 
flat union rate, and the carpenter work 
was only fairly well done and he made a 
slow job of it. What is the answer? 

As I figure it out the cases are alike. 
Mr. Croesus worked in a factory when 
he was young. He found out, what every- 
one knows, that a man can earn a lot of 
money if he sees fit to, but if his rate is 
cut he becomes dispirited. The second 
man was an expert bricklayer himself. 
He knew how to conduct his work to 
get the best results and he realized the 
same thing. He did not know the car- 
penter’s grade, so all carpenters looked 
alike to him. 

You may ask and likely will, “Does 
not paying extra high wages make a man 
feel that he is above work, and above his 
fellows, in other words produce a swelled 
head?” To which I say as Mr. Creesus 
did, that indiscriminate raising of pay 
through the whole shop would have that 
effect, but the singling out of capable 
men and paying them what they can 
really earn as compared with the general 
run of help does not have anything but 
a good effect. There are and always have 
been a few men who have either a natu- 
ral or an acquired gift for getting out 
work. Usually they are paid a quarter a 
day more than the rest of the men. They 
work easily, hold their jobs without effort 
and are always sure of a job. 

Occasionally a good business man, like 
our friend Mr. Croesus or the contractor, 
singles those men out who can do 50 per 
cent. more than a “good day’s work” and 
gives them the 50 per cent. in wages, 
pocketing the saving in overhead charges 
due to the increased work done and the 
fact that these men need next to no su- 
pervision. The saving right there on a 
hundred men would make a man rich 
The result is, these men have the best job 
they ever had, they do not want to lose 
it, they know that their work is being 
watched and they know that they are 
paid for results. As a result, Mr. Croesus 
said, he owns them body and soul. 

For that very reason, and I believe his 
statement is literally true, it is fortunate 
that many of our employers are not men 
who can see the advantage of such meth- 
ods of dealing with help. Fact is there is 
not a very large proportion of the em- 
ployers whom I have met to whom |! 
would want to rent out my body, to sa\ 
nothing of my soul. Those who have the 
breadth of mind to see the virtue of this 
method and the strength of character to 
zo ahead and do it, permanently, are 
men who are pretty safe to work for. 

In fact I feel that next to picking the 
right man to borrow money of the next 
most delicate and dangerous man to se- 
lect is the man to work for. Most men 
find it so difficult that they give it up 
and just work for themselves which may 
account for the complaint as to the diffi- 
culty of obtaining intelligent service. 
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A Repair for Worn Tang Slots 
in Drill Press Spindles 








The line cut shows a simple and effi- 
cient repair for drill-press spindles which 
ave worn-out tang slots. 
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A SPINDLE REPAIR 


A is the spindle. The slot is drilled 
and reamed out as shown by the circle 
at E. A tool-steel plug is then made, as 
shown at C, to fit the hole E, and with a 
slot milled in one side of it to fit the drill 
tangs. The plug is then tempered and 
fastened in place by the grub screws D. 

J. R. BURKHARDT. 


Springfield, Ohio. 








About Etching Tools 





=> 





Certain difficulties often occur in mark- 
ing tools with acid; probably the most 
common being the very slow action of an 
acid (or mixture of acids) on one tool, 
that had been satisfactorily active on 
other tools. 

The slow action is often on case-hard- 
ened tools. No one thinks the physical 
hardness of the metal retards acid ac- 
tion. Is it because of changed chemical 
composition ? 

We hear of nitric acid attacking iron 
and steel more readily when not too 
strong, but have never seen a demonstra- 
tion, ; 

A knowledge of the reason for failure 
»f an acid in one case that had worked 
well in other cases would not only be 
nteresting, but would help about over- 
‘oming other similar difficulties. 

I remember failing to satisfactorily 
nark some cast-iron straight-edges with 

mixture that had worked well on steel. 
he acid would attack the cast iron read- 

y, but soon cease working, leaving the 
urface acted on thickly incrusted with 

black substance. Was this the graph- 
tic carbon that the acid would not “take 
ip ?” 


Is it true that the mixture of nitric acid 
and muriatic acid usually used (about 
3 parts nitric and 2 parts muriatic) is 
better for standing a day or two after 
mixing; and that it should always be 
kept tight stopped to preserve its 
strength ? 

If anyone can and will give me an- 
swers to part or all of the questions I 
shall be obliged. 


Morton Park, III. Wan. S. ROWELL. 





———» 





Socket Chucking Device for 
Short Drills 








Nat long ago I noticed in a shop de- 
voted to the working of sheet metal, a 
scheme for driving drills which is well 
illustrated by the accompanying half- 
tone. The table shows detail dimensions. 

In this shop many holes are drilled 
with electrically driven drills through 
plates from 1/32 to inch thick and 
varying in diameter from 1/16 to 34 inch. 
Many of the holes are in inaccessible 
places and in breaking through the sheets 
many drills are broken; the record, so 
far as I was able to learn, being 50 drills 
in one day for one man. It is not un- 
usual for a man to break 10 drills per 
day. 


Formerly taper-shank drills were used 
exclusively and to cut cost of breakage, 
chucks were provided to take the short 
drills. This worked all right except in 
corners or other close places where the 
chuck body interfered, and to meet the 
problem of using short-set drills in close 


fH 


Fic. 1. SOCKET-CHUCKING Devic! 

















quarters the scheme here shown was 

worked out. The taper-shank drills have 

also been abolished. 
Milton, Penn. 


F. A. HINK. 


Fit Loose in 
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Fic. 2. DIMENSIONS OF SOCKET-CHUCKING Device For SHORT DRILLS 
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vious Question 


how many Men of many Minds 





























Hardening Ring Gears 








On page 126, of the AMERICAN Ma- 
CHINIST, I note the experience of John 
Gard in the heat treatment of 
gears. In the first method they 
submitted to 1560 degrees Fahrenheit for 
7 hours. This is entirely too long as the 
carbon should enter the 0.20 carbon steel 
at the rate of 1/16 inch per hour after 
the heat had reached 1560 degrees. Then 
the reheating for quenching should not 
have been more than 1300 degrees in- 
stead of the 1500 used. The next lot 
was heated to 1560 degrees and quenched 
in oil, reheated for the second quenching 
While this is better than 
130 degrees 


some 


were 


at 1430 degrees. 
the first treatment, he used 
heat in this treatment than 
sary. In the third method, where the ex- 
pert’s advice followed, he used a 
drastic cooling bath and still heating to 
1430 degrees for quenching. The fourth 
method which should have given him the 
key for doing his work is the only sane 
heat he had given any of his work. If 
it only required 1300 degrees heat when 
using the lead bath to heat for quenching 
in oil, why would it be necessary to heat 


more neces- 


was 


to 1430 degrees when quenching in 
brine ? 
The proper way to do this class of 


work is to use sufficient heat to drive the 
carbon into the steel in the shortest pos- 
sible time conducive with safety. To sub- 
mit steel to a heat of 1500 degrees for 7 
hours, means to greatly injure its physical 
qualities, therefore when carbonizing 
gears, they should be packed in a round 
box or tube, and surrounded by at least 

inch of bone dust, and the heat should 
strike on all sides equally. While they 
will carbonize at 1560 degrees Fahren- 
heit, it is better to run the heat a little 
above this and do the work in a shorter 
time. There should not be any fire clay 
used to prevent carbonization, on a gear 
of this size, for there will be sufficient 
strength left in the piece after harden- 
ing if the piece is not carbonized more 
than 1/64 inch deep, which he states is 
the desired depth. 

It is not necessary to allow these pieces 
to cool below 884 degrees Fahrenheit (red 
visible in twilight), before the heat for 
quenching can be started. After the piece 
has once cooled to this heat, it is not nec- 


essary to allow it to become entirely 
cooled before reheating for quenching. 
They can be taken from the box and 


placed in head to heat, or returned to the 
furnace, which is the better method in 
this case. The heat for the quenching 
should be as low as the piece will harden 


at, therefore, if it will harden at 1300 
degrees Fahrenheit when heated in a lead 
bath and quenched in oil, it will harden 
at a lower heat if quenched in brine. The 
brine may produce a better grain than the 
oil, but it will not produce a better gear 
as long as it is not drawn to more than 
450 degrees after quenching. The grain 
in the carbonized part counts for noth- 
ing compared with the grain in the body 
of the hardness that is 
wanted there. 


gear, as it is 


the low heat used in the 
distortion, I would 
are, or should be an- 
nealed, previous to being machined or 
even case-hardened. The first thing to 
do to a piece of steel that is to be car- 
bonized, if we wish to prevent distortion, 
is to anneal it, no matter how low it is in 
carbon. Mr. Gard states that the frac- 
ture was much like that of wrought iron 
and showed fibers that closely followed 
the shape of the forging. No better con- 
dition could be wished for in a forging 
than this, and anything to the contrary 
would not be correct, therefore we could 
not attribute this trouble to the heat used 


In reference t 
forging, causing 
say these pieces 


the 


in the forging. 

If I were to describe an exact method 
for carbonizing these gears, the first im- 
portant thing would be to anneal the 
pieces thoroughly, as this means the 
liberation of any strains that may have 
been set up in forging or rolling the metal 
and these strains will distortions 
that become permanent when the piece 
is quenched. After the pieces were ma- 
chined and cleaned of all grease or scale 
ready for carbonizing, I would pack them 
ir a round tube as described above, lute 
the top with fire clay to make it tight and 
place it in the fire. If the would 
permit, I would raise the carbonizing heat 
to 1652 degrees Fahrenheit or more. 
After the box and contents had reached 
this heat, I would allow it to remain for 
30 minutes. I would then shut off the 
fire and allow it to cool to 884 degrees 
Fahrenheit and then remove the box. If 
the gears harden sufficiently at 1300 de- 
grees Fahrenheit when quenched in oil, 
they should harden if quenched in brine 
at a temperature from 125 to 175 de- 
grees lower. However, the quenching heat 
should not be below the recalescent point. 
Do not try to produce a fine grain in a 
piece of carbonized work by repeated 
quenching, but raise the heat when car- 
bonizing to a point where it will produce 
a good grain when the piece is reheated 
and quenched. 

Where the steel is below 40-point car- 
bon, it will be necessary to raise the car- 


cause 


steel 


bonizing heat to 1652 degrees Fahren 
heit before starting to anneal. In orde: 
that we may know when our work ha 
reached the degrees indicated by th 
pyrometer, where the fire end is exposec 
directly to the blaze, it will be necessar 
to use a tell-tale placed in a hole bored i: 
the center of the box so that it can b 
drawn oyt whenever necessary to get the 
temperature of the contents. 
Davenport, Iowa. Cc. U. Scort. 








Mistakes Made by Draftsmen 








I was interested in reading the article 
by G. E. Flannagan, entitled “‘Mistakes 
Made by Draftsmen” on page 119, Vol- 
ume 33, Part 1, to learn that frequently 
“experienced draftsmen utterly fail to 
grasp the principles of the simplest and 
most ordinary mechanical devices.” 

This is rather sweeping condemnation, 
and as a member of the despised brother- 
hood I felt suitably taken down and de- 
pressed, but eventually braced myself up 
to try to bear the public exposure of the 
shortcomings of myself and my fellow 
sinners; and if not too hardened an of- 
fender in the path of wrong, to repent of 
my evil ways and try to turn over a new 
leaf. 

After reading the lucid and enlighten- 
ing exposition of the principles which 
govern the construction of a cotter joint, 
I was filled with admiration for the mas- 
ter mind which was capable of descend- 
ing to the elucidation of such an ap- 
parently minor matter. However, as [| 
pondered, grave doubts commenced to as- 
sail me. It reminded me too forcibly of 
an article dealing with this particular 
class of joint, which I had read years ago, 
in an elementary treatise on machine de- 
sign, when a student at an evening tech- 
nical class. 

Mr. Flannagan’s chief cause of com- 
plaint appears to center itself upon this 
same cotter joint. Really, before reading 
his article, I had no idea that this ap- 
parently simple piece’ of work contained 
so many pitfalls for the unwary. But 
this only serves to illustrate how decep- 
tive appearances are. 

But speaking seriously, the examples 
Mr. Flannagan gives are really too ab- 
surd. These errors are such as might 
very occasionally be made by an excep- 
tionally thick-headed drawing office ap- 
prentice during his first few months, but 
there are very few offices where they 
would not be detected before getting into 
the shop. There is no justification for 
quoting these as though they were com- 
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1on drawing-office mistakes. There are 
ery few offiees where a draftsmar eould 
ope to retain his job if he were guilty 
f such stupidity. 

It is rather a pity, but it is a failing 
vith some people, when they have 
in itching to burst forsk into print and 
iave nothing new or original to impart, 
to fall to decrying the drawing office. I 
suppose it is the safest thing to do under 
the circumstances. But it is not very dif- 
ficult to set forth a number of more or 
ess imaginary mistakes which might be 
made in connection with any particular 
piece of work. It is absurd, however, to 
include these in a sweeping condemna- 
tion, as though they were the usual thing. 

The trouble which is often taken by the 
drawing office to make a machine “fool- 
proof” would seem to indicate that there 
are others besides draftsmen, who some- 
times do that which they should not do. 

Coventry, England. T. B. 








Co-operative Industrial Educa- 
tion 








In the report of E. F. Du Brul as 
quoted on page 116 of AMERICAN Ma- 
CHINIST, it is stated that, “the University 
of Wisconsin and the Massachusetts In- 
stitute of Technology have adopted the 
Schneider plan for engineering education 
and through the University of Wisconsin 
the system will no doubt spread all over 
that State in all grades of schools.” In 
reply to inquiries made I am informed by 
Dean F. E. Turneaure, that, 

“This University has not adopted the 
Schneider plan for engineering education. 
This plan was considered at some length 
last year with a view of cooperating 
with some of the Milwaukee shops at 
semester intervals, but after studying 
the situation over, and taking a census 
among our students of shop experience 
they had already had, we came to the 
conclusion that only a very small propor- 
tion of our students would care to avail 
themselves of such a plan or would be 
profited thereby. We found, for example, 
that among our senior mechanical engin- 
eers the average period of shop experi- 
ence which they had had was something 
over two years each. 

“Possibly the AMERICAN MACHINIST has 
confused this plan with the correspon- 
dence work we are doing in Milwaukee 
and elsewhere.” 

And by Professor Peter Schwamb I am 
informed that, 

“So far as I know the Massachusetts 
Institute of Technology has not yet 
adopted the Schneider plan for engineer- 
ing education. 

“I do not know from what source Mr. 
Du Brul obtained his information. Sev- 
eral years ago we had under discussion 
at the Institute a special (not a regular) 
course for instruction in electrical engin- 
eering, and a plan practically the same 
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as the Sehneider plan, the students 
spending one-half their time at the Insti- 
tute and one-half the time in the shop, 
the periods alternating. This plan was 
carefully discussed but was not adopted 
at the time on account of the industrial 
conditions then obtaining. 

“So far as I know the matter is not 
under consideration at the present time. 
It cannot be said therefore that we have 
adopted the plan.” 

Wa. T. MAGRUDER. 

Professor of Mechanical Engineering, 

The Ohio State University. 








A Milling Machine Turret 








Apropos of the discussion and criticism 
at page 175 on the milling-machine tur- 
ret which was presented at page 998, 
Volume 32, Part 2, 1 am sending a sketch 
and description of the one used in our 
shop. This turret is used, not so much for 
clamping pieces directly thereon as for 
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so that when pulled to the left it forces 
A down and tightens the clamping-bolt 
E. A pin F serves to maintain A in its 
proper position at all times. 

Operating from the extreme end of B 
is a rod K which slides through the bell- 
crank C. When handle B is pushed to 
the left K simply slides through C but 
when B is pulled to the right the bell- 
crank C depresses the indexing-pin D 
which is forced into the tapered bushing 
in the table by a spiral spring. This 
spring is held in place by a nut in the 
bottom of the table. In this particular 
case there are four bushings in the table, 
though the number eould be adapted to 
the class of work to be done. 

It will be seen that the table is re- 
leased and the indexing pin withdrawn by 
the one operation of the lever, leaving the 
one hand free to turn the table, when the 
indexing pin can be inserted and the 
table locked by a reverse operation. 

For work requiring other than 90 de- 
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MILLING-MACHINE TURRET 


holding jigs which it is necessary to turn 
for the various operations. 

The body of the fixture is cast with two 
lugs for taking the table-clamping bolts 
and two steel guides are also inserted for 
the table slots. On the upper face of the 
body is a projection which centers the 
table. The shoulder bolt G holds the 
table and body together. A plug H is 
placed over the bolt so as to exclude all 
dirt. Around the under side of the table 
is cut a circumferential T-slot in which 
is a clamping bolt E. The flat piece 
through which the bolt E passes has one 
end turned up to bear against the under 
side of the body, while the other end is 
formed on a taper. The lever B pivots 
about the stud J and projects through a 
slot in the front of the body. This handle 
bears against the tapered portion of A 


grees rotation the table can be indexed 
on the outer edge. This does not inter- 
fere with the working of the index pin, 
as it would simply be held against the 
under side of the table by the spring, the 
rod K merely sliding through the crank C. 
The bolt G is not used in clamping the 
table, only serving to keep it down to its 
proper position. The clamping being done 
at aconsiderable distance from the center, 
is much more effective and does not wear 
the center bolt, thus tending to destroy the 
accuracy of the movement. It would not 
seem necessary to use a tapered boss as 
suggested at page 175, as there will be 
practically no wear about the center. 
However, the overhanging table would be 
excellent as keeping out all dirt. Suitable 
T-slots are cut in the top of the table. 
Chicago, III. D. S. MANN. 
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Why Are Pyrometers Dis- 
continued? 








I would call attention to a very serious 
error in Mr. Scott’s paper on the above 
subject, which appeared in the AMERICAN 
MACHINIST, on page 1077, Part 2 of Vol- 
ume 32. The use of sodium carbonate, as 
he recommends, is in some respects very 
objectionable. In the first place the freez- 
ing of the liquid sodium carbonate does 
net take place at 1497 degrees Fahren- 
heit. The examination of a large number 
of samples, bought in the ordinary way, 
shows that the freezing point falls be- 
tween 1544 and 1557 degrees Fahrenheit. 
There would probably be very little error 
therefore in presuming that pure sodium 


carbonate as bought solidifies at 1550 
degrees Fahrenheit. 
It should, however, be observed that 


fluid sodium carbonate very readily ab- 
sorbs sulphur fumes from the furnace 
gases, and in this manner a portion of it 
becomes transformed into sodium sul- 
phate, which has a very corrosive action 
on the iron casing of the thermo-couple, 
and further sodium carbonate very readily 
forms fluxes. If the ash from the fuel, 
or any sand or grit blowing about the 
shop happens to fall on the sodium car- 
bonate, then it is at once fluxed with the 
formation of sodium and the 
melting point is correspondingly lowered. 
These considerations are not of any value 
so long as the calibration of the pyrom- 
eter is being carried out under labora- 
tory conditions, but they may introduce 
errors into workshop practice which had 
better be avoided, and which can be 
avoided by the use of sodium chloride in- 
stead of sodium carbonate, as fully ex- 
plained in my contribution entitled, “The 
Calibration of Industrial Pyrometers,” on 
page 502, Part 2, Volume 32. From Mr. 
Scott’s remarks I think he cannot have 
this article, as full instructions 
for accurate calibrations. 

I quite with Mr. Scott that the 
hardening shop should be fitted up with 
as accurate instruments as in the labora- 
must be so if good and 
I would also 


silicate, 


notice d 
are there given 


agree 


tory, and this 
reliable work is to be 
emphasize the importance of preventing 
the flames of the furnace from playing 
on end of the pyrometer, 
should be near to, or, if possible, in 
actual contact, with the work in hand. 
Mr. Scott is quite right in saying there 
is only one accurate way of taking posi- 
tive heats, and that is by the use of baths 
such as lead, salt, etc., but must disagree 
with him as to the superiority of the lead 
over other baths. The salt bath has been 
discredited just as much as the lead bath, 
but if tke hardener will only use the cor- 
rect salt, or mixtures of salts, good re- 
are bound to accrue. Such sub- 
as sodium carbonate, potassium 
nitrate, yellow prussiate, and soda must 


done. 


the which 


sults 


Stances 
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be left out, in fact their wilful addition 
to the salt bath seems quite impossible 
to justify. 

The great disadvantages of the lead 
bath are that the specific gravity of the 
lead is higher than that of steel, and for 
this reason the articles to be heated must 
be forced into, and held down in the bath, 
and this drawback is very obvious when 
such things as springs are to be hard- 
ened. The lead also has a tendency to 
stick in cavities and between teeth. It is 
easily oxidized, and can dissolve its own 


oxide and sulphide, and through the 
agency of these substances cause soft 
spots. 

One of the great advantages of the 


comparatively high melting point of the 
salt bath mixtures is that it protects com- 
plicated tools from too rapid and irregu- 
lar heating. On immersing the tool in 
the molten salt, the salt in its immediate 
neighborhood is reduced below its melt- 
ing point, causing a layer of salt to freeze 
around the tool. The salt being a poor 
conductor of heat, this layer remains in- 
tact until the tool has absorbed sufficient 
heat to raise it to the melting point of 
the salt. The melting point of lead on 
the other hand is very low, and whatever 
momentary sheath of lead may envelop 
the cold tool, affords little, or no protec- 
tion. W. H. D. 
Sheffield, Eng. 








Training of Trade School 
Teachers 








On page 246 Entropy bursts into print 
on the “Training of Trade School Teach- 
and for pages on 
many sides on and off the subject. 

I am not a trade school teacher nor do 
I consider myself qualified to spread out 
my opinions on the training of teachers, 
but there are certain statements in En- 
tropy’s effusion upon which I feel that I 
am more qualified to write than he is. 
Since he has lumped teachers into a gen- 
eral class without discrimination and has 
defined a teacher as “any man without 
enough red blood in his veins to fight 
his way through the world” it behooves 
some of us to speak. He also states that 
teachers ought to be lion trainers; I don’t 
what sort of schools they have in 


ers” two discourses 


know 
his town but if that is the sort of teacher 
they need and the kind they get is with- 
out red blood it understand 
why Horace Greely said “Go west, young 


is easy to 


man, go west.” 

Entropy deplores that “Another ten- 
dency among teachers is the desire to be 
a professor.” Now it is right here that I 
consider myself qualified to speak. First, 
his definition of a professor is incorrect; 
he might just as well say that any work- 
man in an authorized machine shop is a 
foreman. A professor is not only a mem- 
ber of the faculty of an authorized and 
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a recognized institution of learning but he 
is also to hold that high rank. Just as there 
are ambitious workmen who desire to be- 
come foremen and _ superintendents so 
there are ambitious teachers who desire 
to become professors. Most of us do not 
care 10 cents whether we are called prc- 
fessor but the desire for promotion is 
legitimate and human. To deplore the 
ambition to rise is to deplore that which 
is the best reward of labor. 
Iowa City, Ia. F. G. HIGBEE. 








Hardening High-speed Steel 








On page 324 of the AMERICAN Ma- 
CHINIST, under the title “‘Heat Treatment 
of Steel,” by E. M. Bain, appeared an 
article which to say the least is very mis- 
leading. 

The material that makes high-speed 
steel capable of holding its cutting edge 
when it is raised to a dark red heat, while 
at work, is tungsten. With this, chro- 
mium is added to give the metal a finer 
grain and greater hardness. In most of 
the best grades of high-speed steel the 
tungsten is 18 per cent. and the chromiu7: 
about 6 per cent. The tungsten is a re- 
fractory material that raises the tcmpera- 
ture at which the steel should be hard- 
ened to obtain its greatest degree of 
hardness, and consequently its best cut- 
ting quality, and this material is not 
added in any percentages, however slight, 
to the carbon steels, or to any of the 
special steels except high-speed ste 
The temperature at which tools of hign- 
speed steel should be heated for harden- 
ing, to get the best results as to cutting 
qualities, is around 2400 degrees Fahren- 
heit. Where the pyrometer is not used, 
the tools are usually heated until the 
metal in the point of the tool begins to 
melt and then it is quenched. 

To submit a carbon steel to this treat- 
ment would mean that it would be burnt 
so badly that it could be crumbled under 
the hammer, and none of the materials 
used in the composition of carbon stcel 
can possibly overcome this effect; in fact, 
1650 degrees Fahrenheit is considered a 
very high temperature at which to heat 
carbon steels for hardening, especially if 
the carbon content is very high. 

This means one of two things with Mr. 
Bain’s experience: The first is that he 
obtained a high-speed steel by mistake 
for a carbon and the second is 
that his hardener hardened the _ high- 
speed steel at the same temperature that 
he would a carbon tool steel, and con- 
sequently did not get anywhere near t*e 
best results for cutting properties that 
could be gotten out of high-speed steel. 

This is a proposition in metallurgy 
which has been clearly demonstrated 
time and again, and one in connection 
with which there are no longer any “ifs” 
or “buts.” One of the most difficult 


steel; 
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things in the handling of high-speed 
steel is to make the hardener realize that 
he does not injure it by heating it to the 
high temperatures, but that he makes it 
better. In some cases it is very difficult 
to get him to heat the high-speed steels 
up to the temperature desired, owing to 
the fact that he has ruined so many car- 
bon-steel tools by overheating them. 

A more charitable view of Mr. Bain’s 
statement might be based on the possi- 
bility that the shop had not been using 
high-speed steel but had been using 
some of the so-called high-speed steels 
that are very low in tungsten and 
chromium, and consequently cheaper; 
but even then they should be heated to 
a higher temperature, for hardening, 
than carbon steels will stand, especially 
the high-carbon steels that are used for 
tools. 


New York City. E. F. LAKE. 








Financial Mechanics’ of 
Aviation 








Somebody is going to get hurt with 
those “Financial Mechanics” of M. C. 
Krarup’s! Just for instance—on page 
301 he gives some data of performance 
that look all right and then proceeds to 
draw conclusions without first procuring 
a warrant. 

He cites an aéroplane which travels 
35 miles an hour with a propeller thrust 
of 250 pounds and then computes the 
effective horsepower on a basis of the 
distance a body will fall in a second. 
Now this distance has nothing to do with 
the case. There is no more reason for 
taking the distance a body will fall in a 
second than in any other space of time, 
and for any other time the result will 
come out differently. 

If, for example, he will take the dis- 
tance a body will fall in one-half sec- 
ond, which is four feet, roughly, and ap- 
ply the same reasoning, he will obtain 
250 « 4 & 2 « 60 = 120,000 foot-pounds, 
or half the result he gets on the one-sec- 
ond basis. Or, why didn’t he figure the 
distance a body will theoretically fall in 
a minute; something like eleven miles ? 
His result would then be several hundred 
horsepower instead of seven and it would 
look like better “Financial Mechanics,” 
though it would not be any better en- 
gineering. 

As a matter of fact the distance a body 
will fall in a second or in any other 
space of time has nothing whatever to do 
with the problem so long as the machine 
stays up. When it doesn’t, the matter 
may become of absorbing interest. 

This 250-pound thrust is, according to 
the data given, exerted at the rate of 35 
miles per hour or about 3050 feet per 
minute. This has to be done to keep the 
machine afloat. The effective work “uti- 
lized for propulsion and support” is there- 
fore 3050 « 250 — 753,500 foot-pounds 
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per minute, or about 23 horsepower. This 
would indicate either that the propellers 
are far more efficient than usual types of 
air-handling apparatus, or else that the 
power delivered by the engine is con- 
siderably more than 30 horsepower. 

Franklin, Penn. J. A. Footwick. 

[The 23 horsepower thus calculated 
is that actually delivered by the 35- 
horsepower’ engine. The __ theoretical 
thrust required is probably much less 
than 250 pounds and so the theoreti- 
cal horsepower necessary to keep the 
machine “afloat” is also probably much 
less than 23 horsepower. It is in this ratio 
of the theoretical power to that actually 
required that the inefficient method of 
propulsion is involved. A sane method 
of figuring the theoretical horsepower, it 
appears to us, would be to consider the 
vertical distance through which the air is 
moved by the angularity of the planes 
and the weight sustained.—Eb. } 








A Precision Slide Rule 








When I first read A. N. Lurie’s ar- 
ticle, Volume 32, page 1034, on a precision 
slide rule, describing a device of his own, 
which he believes will make a more ac- 
curate and desirable tool, I was struck by 
its real simplicity and apparent useful- 
ness. I wondered why so bright a man 
as Colonel Mannheim should have neg- 
lected to use so simple and well known a 
device, but a little consideration soon 
showed me its defect. 
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The improvement proposed by Mr. 
Lurie is destined to be used only where 
the accuracy of the ordinary slide rule is 
insufficient. It is therefore of vital im- 
portance that these improvements be such 
as are based upon correct theoretical 
principles and performed with the utmost 
technical accuracy. Otherwise, such a re- 
finement is worse than useless. 

The way Mr. Lurie makes use of the 
principle of interpolation would be right, 
if the slide rule in question were an ad- 
dition and subtraction rule and the 
lengths between two major divisions in 
direct proportion to their mathematical 
values. With the logarithmic slide rule, 
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however, these lengths are not in straight 
mathematical, but in a logarithmic pro- 
portion to their respective mathematical 
equivalents and this, of course, holds 
also for the very smallest subdivisions, 
such as proposed in Mr. Lurie’s article. 
The error committed by neglecting this 
would doubtless be greater than that of 
direct readings and guessing of the third 
and fourth digit. 

There is one sure method to overcome, 
in a scientific way, the error of Mr. 
Lurie’s device, but this would mean a 
partial renunciation of its original sim- 
plicity. Fig. 1 illustrates clearly the 
principle, which consists in drawing the 
diagonals between two major divisions, 
not as straight lines, as Mr. Lurie does, 
but as curved lines, whose curvature 
should be carefully determined accord- 
ing to the logarithmic principle of the 
whole slide rule. This curvature would 
be different at every point of the scale 
and consequently difficult to produce. 
There is perhaps another scientific meth- 
od which could help to overcome the er- 
ror of Mr. Lurie’s precision slide rule. 
I say “perhaps” because I could not tell 
offhand whether or not it is absolutely 
correct. I simply indicate the principle 
by Fig. 2, leaving it to others to study 
the problem and perhaps to let us know 
the result of their investigation. In the 
case of Fig. 2, the horizontal graduations 
on the runner glass, which intersect the 
hair line at right angles and are supposed 
to divide the diagonals between the per- 
pendicular major divisions into ten parts, 
are not spaced equally but in logarithmic 
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progression, beginning at the bottom. The 
diagonals are, of course, in this case, 
straight lines. I have good reason to 
believe that by this method the readings 
on the hypotenuses of the triangles are 
likewise in logarithmic proportion. If 
this theory were correct, or its accuracy 
well within the limits of accuracy of the 
dividing instruments, etc., it would not be 
any more difficult to make this slide rule 
than it would be to divide Mr. Lurie’s, as 
only the four sets of graduations of the 
runner glass would have to be changed, 
although they were all four exactly alike. 
EUGENE MESSNER, 
Wiirzburg, Germany. 
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Concrete Floors 








Referring to the editorial on page 279, 
“Do Workmen Object to Concrete Floors 
Because They Are Hard, or Because They 
Are Cold ?”, I built an addition to our 
plant several years ago, two stories, 50 
feet wide by 220 feet long. The builders 
urged me to put in wood floors, claiming 
that the bare concrete would be objected 
to by the workmen, but I could not see 
it that way and wished to exclude all 
combustible material and carry no insur- 
ance. 

At the start I found, as had been pre- 
dicted, that the men complained that the 
floors were cold, but thermometer test 
showed that they were actually no colder 
than the wood floors in the old shop. 

After a few months the complaints 
ceased and gradually the boards which 
the men provided in front of the machine 
tools and vises, disappeared. No one 
now ever thinks about the floor except 
occasionally a new man _ who never 
worked on a concrete floor calls for a 
board to stand on for a week or two. 

As the shop is well heated, the upper 
floor must be at the same temperature as 
the air. The lower floor is several feet 
above the ground level and was filled 
two feet with dry cinders. On cutting 
into the concrete it is found to be perfect- 
ly dry. 

The idea that a concrete floor must be 
cold is due solely to the fact that it is 
a better conductor of heat than is wood. 
When the hand is placed upon a con- 
crete surface it feels cold and stays cold, 
whereas the wood being a poor con- 
ductor, is quickly warmed upon the sur- 
face by the hand. 

A workman seldom stands long enough 
in exactly the same spot for his feet to 
warm the floor boards, so, as we have 
noted, the notion that concrete is uncom- 
fortable is soon overcome. 

The case is entirely different in a shop 
that is allowed to become extremely cold 
over night or on holidays. The steam 
may be turned on and the air warmed up 
before starting, but the floor will con- 
tinue very cold for a long time where a 
wood floor would quickly attain a surface 
temperature like that of the air. 

We have found the concrete shop, al- 
having an unusual amount of 
area, to require less than one- 


though 
window 
third the heating surface per cubic foot 
as the old brick and timber shop. In the 
offices we had the floor surface troweled 
smooth and then covered with linoleum 
over a heavy coat of liquid glue, using 
60 gallons of glue to a surface of 4000 
square feet. It predicted by the 
linoleum people that the “dampness” in 
the concrete would loosen the glue, but 
they were dead The linoleum, 
after three years, seems part of the con- 
It has the firmness of stone with 
rubbery under the feet. 


was 


wrong. 


Crete. 


an almost feel 
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It wears like iron, being much more 
durable than maple, has an elegant ap- 
pearance and is practically fireproof. 

Our concrete side-walls or pilasters, 
are 12 inches thick and after weeks of 
steady rain, are perfectly dry on the in- 
side. 

We have no trouble whatever in bolting 
down machines, but it does take a lot 
more time to drill a hole for an expansion 
bolt than it does to bore in wood for a 
lag screw. We recently set up a large 
drawing press weighing 20 tons, the 
drawings for which called for 12 deep 
1'4-inch foundation bolts. We set this 
machine directly upon the 9-inch thick 
reinforced concrete floor and used large 
expansion bolts, and it is as solid as 
could be desired. 

One serious objection to the concrete 
floor for machine shops that I have never 
seen in print, is that there is consider- 
able breakage of iron castings dropped by 
the men, which would be uninjured if 
dropped on a wooden floor. Also that, 
where heavy work is done, the concrete 
surface in time gets badly chipped and 
worn and, particularly on upper floors, 
which are part of the main structure, can- 
not be relaid. 

Plainfield, N. J. S. W. RUSHMORE. 








Drafting Room Systems 








I have read E. A. Hart’s article on 
page 205 with particular interest, inas- 
much as this system with certain slight 
modifications is the one in use in our 
shop, and is giving us greater satisfac- 
tion than any other we have tried. 

I think I can suggest an improvement, 
however, over the method described of 
recording the location of the various 
prints issued. 

Under the system in use in our shop, 
we keep in loose-leaf binders of the size 
of the several standard drawing sheets, 
one print of each drawing, known as the 
“Record Print,” and each person to whom 
a print is issued, is required to sign his 
name and date of receipt on the back 
thereof, as an acknowledgment of re- 
ceipt. When a print is superseded and a 
new one issued, the old prints are 
gathered up and destroyed, and the name 
of each person turning in an old print is 
crossed off the list, and he is required 
to sign the new “Record Print,” if a new 
print is issued to him. 

The advantages of this system over the 
one described in Mr. Hart’s article, are 
that it does away with keeping a sepa- 
rate card-index record of prints issued, 
which in itself is a great saving, and 
that by requiring each one to whom a 
print is issued to sign in person for it, 
any dispute arising as to whether or not 
the proper prints have been issued to the 


workman, is settled quickly and _ con- 
clusively. 
Philadelphia, Penn. T. H. Harris. 
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Wet or Dry Grinding? 














I read from time to time serious dis- 
cussions of the merits and demerits of 
wet and dry grinding, and now on page 
275 the question is again discussed in 
connection with high-speed steel. 

This whole discussion is caused by the 
use of, not grinding wheels, but heating 
wheels. 

The wheel commonly used is no more 
fit to grind tools than any heat-producing 
means would be; we might as well dis- 
cuss the propriety of heating the tool in 
a high-temperature flame, with or with- 
out water. In the light of the facts it 
would be just as sensible as to wonder 
why some can grind high-speed steel 
“wet” and some cannot. 

The explanation is simply that some 
use better cutting wheels than others, 
there is no mystery about it. There are 
plenty of grinding wheels that will grind 
high-speed steel or any other steel in 
water and not injure the edge; but should 
they be installed in any works today it is 
my belief that they would be condemned 
and thrown out the first day of their trial. 
This, not because they are not the right 
wheels for the work, but because they are 
not the right wheels for the people who 
use them. 

The success of a grinding wheel de- 
pends principally upon the real, not the 
imaginary knowledge of the user. When 
users of tool-grinding wheels have real 
knowledge they will know that the right 
wheel is one so soft that a tool can be 
ground in an instant, with so little pres- 
sure that it cannot be weighed. They 
cannot, however, make the right wheel 
successful until they are willing to admit 
this. 

I do not believe there is one grinding 
wheel in use today grinding tools that is 
suitable, and I do not believe that work- 
men would be willing to use a suitable 
wheel correctly. 

They will “bear cn,’ when they should 
held back. 

Custom and tradition are very sacred to 
most workmen, while advance and success 
are secondary. Light, however, must 
finally illumine the minds of all, and then 
the grinding wheels that will be used for 
tool grinding, would, if tried today, be 
worn down to the spindle in a few hours. 
The right grinding wheels are ready and 
waiting for all, but all are not ready to 
use the right wheels in the right way. 

Grinding with water is right for all 
kinds of work. Grinding dry is wrong. 
Grinding with the grade of wheel now in 
use for tool work is wrong, whether wet 
or dry; but if you persist in grinding 
with the popular grades of wheels then 
you had best grind dry. You will dam- 
age the tool in either case, but less when 
dry. 


Worcester, Mass. C. H. Norton. 
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After the Machine is Sold 








After a manufacturer has built a good 
machine and turned it over to the cus- 
tomer, knowing that it can do all that he 
claims for it, the easiest and most natural 
thing to do is to forget it and devote all 
our energies to the building of new ma- 
chines. But the experience of many 
points to the conclusion that this is not 
the best way. 

When the machine is installed it too 
often happens that the man in charge is 
not over enthusiastic, and while he does 
nothing to injure it, he has no interest 
in seeing that its production is all that 
it should be, to put the case mildly. The 
output may be enough better than by 
previous methods to satisfy the purchas- 
er, so that there is no protest and the 
maker continues in the fond delusion that 
the machine is doing as well as others 
that he knows of. So he lists the pur- 
chaser among his references in blissful 
ignorance that it may do him more harm 
than good. 

A particularly aggravating case of this 
kind recently came to our notice where 
an investigator, who was well up on the 
apparatus in question, called at a factory 
listed as a reference, to be met with the 
statement that it was not being used ex- 
cept for small work. An urgent request 
to see it was rewarded by the sight of 
two young boys puttering around with 
the apparatus, doing a small class of 
work, but utterly failing to bring out half 
of its possibilities, because they had 
never been properly instructed in its work. 

So the visitor asked if he might use the 
apparatus a little and utterly astonished 
both the beys and the foreman as to what 
could be done with it by a little intelligent 
handling. 

Here was a case where the maker sup- 
posed good work was being done, else 
he would not have used the name as a 
reference, vet a prospective customer 
might have easily obtained an entirely 
erroneous opinion as to its merits and 
would certainly not have been encouraged 
tc buy an apparatus which was damned 
with such faint praise. 

Many manufacturers are recognizing 


these conditions and are employing 
skilled representatives, or demonstra- 


tors, who not only see that new machines 
and operators are started on the right 


road, but also visit shops where machines 
are in use, to see that they are doing all 
that should reasonably be expected of 
them. 

This is the outcome of the old time 
“trouble man” who responded to “kicks” 
from any point of compass and straight- 
ened out tangles that were bad for all 
concerned. In some respects his task is 
more difficult than before and requires 
more diplomacy or tact. For, instead of 
waiting to be sent for, he must go into 
shops where the machine is doing satis- 
factory work and yet where the operators 
are not driving the machine to its ca- 
pacity. 

Most shops, surely all progressive 
shops, will welcome a demonstrator who 
can show them how to improve the qual- 
ity or quantity of their output from any 
machine and these have proved paying 
investments when the organization allows 
of it. They are of course more neces- 
Sary on special machines such as gear- 
cutters, semi or full automatics and simi- 
lar machines, but even the old engine 
lathe is capable of better handling in 
most cases and it is difficult to draw the 
line. 

When a prospective purchaser goes to 
a shop that has been watched over by a 
good demonstrator, he receives informa- 
tion and impressions that go far toward 
making a customer and there can be no 
doubt that it will pay most makers of 
machines to keep track of their product 
efter it has been sold. 








The Language of the Shop 








Every industry has its own language 
words and expressions applying to its 
tools, its processes and its products. To 
anyone outside of the trade many of 
these words are as meaningless as if 
they belonged to a foreign language: and 
other commen words are so distorted 
from their original meaning as to be 
utterly confusing to one uninitiated. 
Imagine a school teacher whose know]- 
edge of dogs is confined to her pet Pom- 
meranian and an annual visit to the dog 
show, understand the 
various “dog” in the 
language of the machine shop. 
Machinists are fond of applying the 
names of common well known objects 
to oddly shaped castings or machine parts 


endeavoring to 
meanings of 
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that in some way suggest the familiar ob- 
jects. We have seen parts that were 
called “the lobster,” “beer mug,” “bean 
pot,” etc., and no one can attempt to 
guess the number of machine-shop crea- 
tions that have been dubbed “porcupine.” 

All this is a question of names and 
names can be easily learned if anyone 


will try, but there is another use of 
language in the shop, that is not as 
readily appreciated by the outsider. An 


incident will illustrate. In a certain trade 
school the boys had written compositions, 
and one had used the e-pression “per- 
fectly round.” The teacher criticized 
this severely, taking the academic posi- 
tion that a thing was either round or it 
was not round. The boy, who had had 
sufficient shop work to grasp the idea 
of degrees of accuracy, held that the ex- 
pression was not wrong from the shop 
viewpoint. A man who had spent his 
life in the shop and was an enthusiast 
in working for trade education happened 
to be in the class as a visitor. He was 
appealed to, to arbitrate the good use 
or poor use of the expression “perfectly 
round.” He decided at once in favor of 
the boy, pointing out that absolute round- 
ness exists only in the abstract, and that 
in the pieces of iron and steel and brass 
as they exist in the shop there are many 
degrees of roundness. 

A given dimension, say, three inches, 
can well be looked upon as a limit; the 
permissible variation from this limit de- 
pends entirely upon the class of work 
that is being done. On some kinds of 
machinery, where a two-foot rule is used 
instead of a more refined measuring ap- 
pliance, '4 of an inch may be as close 
as there is any need of approaching the 
limit; that is, for that shop and for that 
work, three inches may mean any 
dimension between 27, and 3! inches. 
In another shop i/64 of an inch may be 
the permissible amount of variation from 
the limit; and in still another one-half 
a thousandth may be the allowable varia- 
tion. 

Such degrees of ap- 
proximations, such permissible variations 
from the limit are known to the shop and 
the shop has a language of its own to 
them. Qualifying words like, 
‘scant” and “full” apply to measure- 
ments; “snug,” “close” and “free” apply 
to fits; and even more elaborate qualify- 
ing expressions as “a red hair shorter” 
have a meaning in certain shops, although 
it might be very difficult to interpret these 
expressions in thousandths of an inch. 

We are neither condemning nor com- 
mending the of such expressions, 
but merely pointing out that they exist, 
and that there is a real language of the 
shop. Teachers and would-be teachers 
of trade schools can well take notice and 
ask, do I know the language of the trade 
that I am teaching? Do I know the 
language that my boys will have to use 
when they get into the shop ? 


accuracy, such 


describe 


‘ 


use 
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Pennsylvania Railroad Ap- 
prentice School 








The Pennsylvania Railroad Company 
has just established a unique railroad 
school at Altoona, Penn. The Pennsyl- 
vania State College is to send professors 
to Altoona two days a week to give in- 
struction to apprentices employed in the 
railroad shops in special quarters, which 
have been constructed for the school 
rooms. 

The plan with which the Pennsylvania 
Railroad Company is experimenting is to 
educate apprentices along the lines of 
work which they are following, with the 
view that this instruction will result in 
their becoming bctter and more efficient 
workmen. At the same time, their rec- 
ords in the school will give the employ- 
ing officers a better opportunity to judge 
of their qualifications. From the ability 
shown in the school and with the records 
in the shops, their fitness for advance- 
ment in the service can be determined. 
The professors will make a monthly re- 
port on the progress made by each one 
attending the school. 

The membership of the first class will 
be composed of apprentices of the fourth 
year who have shown ability in their 
work and a disposition to better their 
education. It will be optional with the 
young men whether or not they will take 
the course, but after entering the school, 
attendance will be compulsory. The first 
class will be limited to thirty appren- 
tices. 

The course of instruction, while not 
definitely determined upon, will, in a 
general way, consist of the various ele- 
mentary principles of mechanics, mech- 
anism and materials, and simple compu- 
tations based upon these subjects. The 
school was opened on March 1, and will 
continue in session until the first of June. 
Sessions will be held on Tuesdays and 
Fridays, two hours each day, from one 
o’clock to three o’clock. 








Passing of the City Shop’s 
Power Plant 








TS 
We read at intervals statements from 
artist-architects and others about “the 


city beautiful” and “the city planned” 
though perhaps our ideas may be very 
hazy as to just what is meant aside from 
spending a lot of the taxpayers’ money. 
Professor Jackson, in a paper read before 
a meeting of Boston engineers, gave a 
suggestion to these “city planners” that 
is worthy of serious consideration. Its 
adoption would mean the passing of in- 
dividual power plants for city shops. We 
quote Professor Jackson’s suggestion: 
“Much is now being said of ‘city plan- 
ning.” Some of the proposals seem to 


be founded on pure altruism, but others 
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are obviously founded on economy. The 
city planners of crowded industrial cities 
have an opportunity which joins economy 
with altruism in studying the applicabil- 
ity of electrical power from centralized 
generating stations to large and small in- 
dustrial establishments. There is here 
an opportunity for the betterment of 
crowded larger industrial cities that ought 
not to be overlooked. It has its pos- 
sibilities also in the smaller industrial 
cities. The possibilities are larger and 
more real than appear at first view. | 
lay this before you as one of the most 
important and desirable ways in which 
the proved applicability of electrical 
power to industrial establishments may 
be utilized for the betterment of crowded 
factory areas.” 














(W7 
|] PERSONALS [@y 
WY) Items For This Column Are Solicited ~ €/; 
A. W. Waern, engineer of the ma- 


chinery department of the Bethlehem 
Steel Company, has joined the firm of 
Joseph H. Wallace & Co., New York City, 
as consulting engineer. 

Howard E. Coffin has recently been 
made vice-president of the Hudson M-tor 
Car Company, Detroit, Mich. Mr. Coffin 
formerly held a similar office with the 
Chalmers-Detroit Motor Company. 

Alfred H. Knight, until recently 
sistant professor of mechanical engi- 
neering at the University of Michigan, 
has entered the employ of the Packard 
Motor Car Company, Detroit, Mich., as 
carriage-chassis engineer. 


as- 


J. E. Fefel, formerly connected with 
the sewing-machine industry, and more 
recently vice-president of The United 
States Selling Machine Company, New 
York, has beer appointed assistant super- 
intendent of the automobile department 
of the New Departure Manufacturing 
Company, Bristol, Conn. 


PRL OBITUARY [/ 


James Alldis, one of the principal own- 
ers of the Excelsior Needle Company, 
Torrington, Conn., died on March 18. 
He was 71 years of age and besides being 
a manufacturer, was prominent in public 





affairs of his State. 

George C. Gill, general superintendent 
of the printing press manufacturing plant 
of R. Hoe & Company, New York City, 
died on March 2. Mr. Gill was 71 years 
old, and had been connected with the Hoe 
works for 56 years. 

Thomas McK. Laughlin, assistant 
treasurer of the Jones & Laughlin Steel 
Company, Pittsburg, died on March 11. 
Mr. Laughlin was connected with his 
company for a number of years, and was 
otherwise prominent in the Pittsburg dis- 
trict. He was but 35 years of age. 
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Three New Grinding 
Machines 








The illustrations show improvement in 
the line of grinding machines made by 
the Springfield Manufacturing Company, 
Bridgeport, Conn. Fig. 1 shows a dry 
grinder carrying two 4x24-inch wheels, 

















Fic. 1. MoTor-DRIVEN Dry GRINDER 


driven by a Westinghouse alternating mo- 
tor, and having self-oiling bearings 2 
inches in diameter by 8 inches long. Us- 
ing a motor of this type obviates the 
necessity for expensive starting appara- 








ANY new or improved machine 
or shop appliance of interest to 
our readers will be illustrated 
and described in this department. 


A full and more detailed de- 
Scription will be given—when of 
Special interest and it appears 
| here before being sent elsewhere. 


ALL descriptions appear in all 
four editions of the paper— 
Weekly, Monthly, Weekly Eng- 

















lish and Weekly German. 


may be preferred. The wheel is 20 inches 
in diameter by 12 inches wide, and is 
carried on a spindle in two phosphor 
bronze boxes, which oscillate in the sad- 
dles mounted on the uprights or housings. 
This oscillation is obtained by the crank 
movement shown at the right, and can 
be regulated to suit the width of the work 
being ground. A centrifugal pump is 
shown behind the driving pulleys for sup- 
plying cooling compound to the wheel 
and work. The machine will grind 24 
inches wide and handle work 18 inches 
high and 10 feet long, other sizes being 
made if desired. 

Fig. 3 is another grinder of the planer 
type, which is provided with two motors. 





Ventilating Outfits 








While we do not half appreciate the 
advantages of proper ventilation, its im- 
portance is becoming much more gen- 
erally understood than formerly, and the 
results are highly beneficial. The B. F. 
Sturtevant Company, Jamaica Plains, 
Mass., is building small ventilating sets 

















Fic. 1. COMPACT VENTILATING OUTFIT 


as shown in Fig. 1, which are complete 
with a motor and a multi-vane blower, 


as can be seen. These can be placed in 


























Fic. 2. AUTOMATIC OSCILLATING Sl 


tus, regular knife switches being all that 
is required. This machine can, however, 
be furnished with an inclosed motor if 
preferred, or with a motor of the direct- 
current type. 

Fig. 2 shows the automatic oscillating 
surface grinder, in which the table is 
driven either with a rack or screw, as 


RFACE GRINDER Fic. 3. PLANER TYPE GRINDER WITH Two MoTors 


The grinding wheel is driven by a 3- 
horsepower motor, while the other, which 
operates the driving mechanism, is 2% 
horsepower. The wheel is 12 inches in 
diameter, by 2 inches face, and the ma- 
chine shown handles work 24 inches wide 
and 8 feet long, but is made in other 
lengths, from 4 to 12 feet. 


any convenient position, driven from a 
lamp socket and afford a positive method 
of exhausting vitiated air, or of intro- 
ducing a supply of fresh air from the 
outside. 

They are equally applicable to shop or 
office, and Fig. 2 shows a use to which 
they can be put in practically every shop. 








































A Goop 


APPLICATION 


Fic. 2. SHOP 
With an outfit of this kind in a shop or 
other toilet room, the air is rapidly 
changed and many of the objectionable 
and unhealthy features are entirely done 
away with. When we consider that every 
person should have at least 30 cubic feet 
of fresh air every minute, it is easy to 
see how we fall short of it in too many 
instances with the result of reducing the 
efficiency of the workman even if we do 
not directly contribute to his lack of 
health in some cases. 








Le Blond 


Manufacturing 
[Lathe 








The accompanying halftones illustrate 
a manufacturing lathe recently brought 
out by the R. K. LeBlond Machine Tool 
Company, Cincinnati, Ohio. The engrav- 
irgs also serve to illustrate the construc- 
tion of the geared head regularly supplied 


for this company’s line of heavy-duty 
engine lathes illustrated at page 427, 
Volume 32, Part 2. The machine is 


equipped with multiple automatic length 
stops and multiple cross-feed_ stops. 
These features, together with its ample 
driving power and general rigidity, adapt 
it to the duplication of shafts and other 
work having one or more shoulders, and 
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at the same time it has the advantage of 
the regular lathe construction for all other 
kinds of lathe work. 

Fig. 1 illustrates the lathe in the 21- 
inch size, fitted with pan bed, pump, 
plain rest and plain geared feed. The 
machine is also supplied with screw-cut- 
ting quick-change gear mechanism and 
three-step cone and double-friction back 
gear as described in the article referred 

















Fic. 2. INTERIOR OF HEAD SHOWING AR- 
RANGMENT OF GEARING 
to above. It is built in seven sizes, from 


17- to 33-inch swing. 

The headstock is of closed box con- 
struction braced with cross ribs and form- 
ing a reservoir allowing the gearing to 
run in a bath of oil. Oil gages are pro- 
vided for determining the hight of the lu- 
bricant. The spindle speeds are 12 in 
number, covering a carefully selected 
range, and are obtained with a single- 
speed driving pulley permitting the ma- 
chine to be driven direct from the line 
shaft. The driving mechanism consists 
essentially of two shafts, the spindle and 
two sets of sliding gears with a back 
gear of the design usually found on fric- 
tion-head lathes. The driving pulley is 
equipped with a large friction clutch 
operated by a shifter bar extending the 
length of the bed. This clutch is used 
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Fic. 3. MULTIPLE CROSS-FEED STOPS ON 
CARRIAGE 


for stopping and starting the machine and 
permits direct driving from the line shaft. 
A friction brake is operated by the same 
movement that disconnects this friction, 
enabling the operator to stop the lathe 
quickly when required. 








Automatic Buffing Machines 








This machine has been developed to 
handle comparatively plain buffing and to 
be operated in connection with any stand- 
ard buffing machine or head. As illus- 
trated one of these machines is at work 
on the cylindrical shell of a portion of an 
acetylene generator such as is carried on 
automobiles. This is shown at the left in 
contact with the buffing wheel and 
operation is easily understood. 

Power comes to the machine from the 
vertical shaft which revolves the work 
and at the same time operates the crank 


its 


movement which moves the work back 
and forth past the buffing wheel. The 
various adjustments are clearly shown 


and easily understood. It is claimed that 
the uniform pressure against the wheel 
insures a much longer life than in hand 
buffing, which adds to the economy of 

















Fic. 1. 


Le BLOND MANUFACTURING LATHE 








AUTOMATIC BUFFING MACHINE 
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operation. Other styles of machines are 
made especially adapted to various kinds 
of work, by the Automatic Buffing Ma- 
chine Company, Buffalo, N. Y. 








Shaper with Novel Feed 
Mechanism and ‘Table 
Support 








The engravings illustrate a 24-inch 
shaper built by the Queen City Machine 
Tool Company, Cincinnati, Ohio, in which 
machine an interesting feed mechanism 
and table support are incorporated; these 
features will also be applied shortly to 
the 16- and 20-inch shapers of the same 
make. 

The general view, Fig. 1, shows the 
table support clearly and also the ar- 
rangement of the feed mechanism, al- 
though the construction of the latter is 
brought out more clearly in the line en- 
graving Fig. 2. With this automatic feed 
16 changes from zero to full feed or re- 
verse (the range on the 24-inch machine 
being from 1/64 to '4 inch) or to and 
from any number of notches in either di- 
rection, can be made instantly with safety 
and precision while the machine is run- 
ning, by means of the cam shown at the 
end of the cross-feed screw. The feed 
and distance rods act automatically as the 
hight of the rail is changed. The friction 
shown provides for sufficient power for 
feeding but not enough to break any of 
the parts in case the workman feeds on 
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the cut or allows the saddle nut to strike 
against the rail at either end. To keep 
the feed on return stroke the plunger is 
lifted out with the lever on the feed rod 
and it will then travel automatically to 
the opposite side of the plate and drop 
into the hole shown. 

The table support as illustrated in Fig. 
1 has complete adjustments, and is self 
alining and self adjusting. The sup- 





Ratchet 
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Hydraulic Bending Machines 








Those having large pipe, structural sec- 
tions, automobile parts, metal parts, and 
similar sections to bend, will be inter- 
ested in the two new bending machines il- 
lustrated herewith, just brought out by 
the Watson-Stillman Company, New York 
City. 

The frames and cylinders are made of 






——__—+ \ 
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Fic. 2. FEED MECHANISM 


port consists, as shown, of ashoe with gib 
fitting a ledge on the bottom of the table, 
the latter when elevated or lowered ad- 
justing the supporting shoe up or down 
upon its bracket; when adjusted for hight 
the support is securely clamped by the 
two screws shown. 

















cast iron, the cylinders having copper 
lining. The rams and bending pins are 
of machinery steel, and a positive stop 
is provided in both machines to avoid 
the ram passing beyond a safe limit. 
Fig. 1 shows a machine capable of ex- 
erting a power of 25 tons under a hy- 

















Fic. 1. 25-TON HYDRAULIC BENDING 
MACHINE 




















Fic. 1. 24-INCH SHAPER WITH New FEED DEVICE AND TABLE SUPPORT 


Fic. 2. 30-TON HYDRAULIC BENDING PRESS 
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dreulic operating pressure of 2000 
pounds per square inch. The table is 2 
feet long by 3 feet 4 inches wide, and 
has 18 round holes staggered in rows 
placed in symmetrical position in respect 
to the ram. Round pins 2% inches in 
diameter can be placed in these holes, 
and the work may be further held in 
place by bolts set in any of the key slots. 
The ram has a travel of 8 inches, brought 
back by a counterweight, the operation 
of the ram being controlled by a stop and 
release valve at the side of the cylinder. 

Fig. 2 shows a much larger machine, 
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the elements, by acids, gases, or steam, 
and the steel comes out clean with no 
scale or oxidation. The material is used 
in an annealing box in a similar manner 
to any other annealing mixture, and is 
reported in use by some of the leading 
tool-steel producers in the Pittsburg dis- 
trict. 








Two Grinding Machines 








These illustrations show two grinding 
machines brought out by the Valley City 





VALLEY CiTy 
MACHINE WORKS 


otane me 











COMBINATION SURFACE AND TOOL 


GRINDER 


Fic. 1. 


capable of exerting 30 tons pressure. The 
table of this machine is 6 feet long by 
4 feet wide, possessing two opposed 7- 
inch cylinders of 12-inch stroke, arranged 
to operate in either direction. 

A shown, this table has 21 holes in 
each side of the ram, the movable pins, 
| inches in diameter, being  inter- 
changeable. 

The ram machined guides, 
covered to prevent scale or dirt reaching 


works in 


the contact surfaces. 
As in the smaller press, the cylinder 
heads are removable, and provided with 


air passages to permit drainage. 








Mica Annealing Mixture 














CoMBINATION WET AND Dry 
GRINDER 


Fic. 2. 
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and can be tilted to any desired angle, 
and has both vertical and side adjust- 
ments. The grinding disk is 18 inches 
in diameter. The surface table is 20x8 
inches, and has a vertical movement of 
6 inches. The upper table has a microm- 
eter adjustment. 

Fig. 2 shows a combination wet and 
dry grinder, which needs no description. 








Adjustable Die and Holder 








One special advantage of a die made 
in two parts as indicated in Fig. 1, is 
that it can be readily sharpened after 
hardening, and also reground at any time 
it becomes dull from long use. Instead 
of depending on the spring of the steel, 
the two halves come together on a pin 
with large bearing surfaces, so arranged 
as to hold them firmly against side move- 
ment and yet allow perfect freedom of 
adjustment. 

A taper groove in each half of the die 
allows the tapered point of an adjusting 
screw to hold them apart any distance re- 
quired, to secure the proper cutting size. 

These dies can best be held for hard 
work in such a die holder as shown in 
Fig. 2, the taper-pointed screw at the top 
serving to give the right setting of the 
die while the clamping screw at the bot- 
tom holds the die firmly in place. It is 
claimed that the ease of sharpening the 
die makes it possible to use a wrench 
with shorter handles, as they require less 
power than a solid die. 














TWO-PARI 








A new product called mica annealing 
nixture has been placed in the market 
by the United States Mica Company, 
Chicago, Ill., which is claimed to po 
advantages over charcoal, bonedust, and 
similar materials for annealing tool steel. 

This mixture is noncombustible, thus 
permitting long usage, and mica being a 
heat, the when 
with the mixture, 
and evenly, giving the 
form degree of softness. As mica 
is a nonabsorben‘, it is not affected by 


nonconductor of steel, 
slowly 
uni- 


also 


covered cools 


steel a 

















Fic. 2. HAND WRENCH FoR DIE 


Machine Works, Grand Rapids, Mich. 
Fig. 1 is a combination surface and tool 
grinder, which can be used in many ways. 
The table on the disk side is 10x18 inches 


Dig SHOWING JOINT USED 














Fic. 3. Die HoLperR FoR LATHE 


For use in screw or turret machines, 
other holders are provided similar to the 
elastic die holder shown in Fig. 3. This 
is for use in the lathe on small work, 
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where it can be held by hand, but a very 
similar holder is used for other work. 

These dies and holders are made by 
the Remington Tool and Machine Cem- 
pany, Boston, Massachusetts. 








Hack Saw Frames with Gutta 
Percha Handles 
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grinding belt running over a cushion belt 
and a long platen enables the tubes to 
be handled very conveniently. By plac- 
ing the tubes at an angle, they are turned 
and fed under the belt by its own action. 
The table also moves back and forth un- 
der the belt. The general principle is 
similar to the machines we have already 
illustrated. 





The Simonds Manufacturing Company, 
Fitchburg, Mass., is now making their 
straight-cut hack saw frame No. 39 for 
8-inch blades stationary and No. 41 ad- 
justable for blades from 8 to 12 inches, 
inclusive, with black gutta percha handles, 
having checkered sides. The handles re- 
semble regular saw handles, and reach 
from the frame proper down to the saw 
itself. The blades may be faced four 


ways. 








Steel Collapsible Horse 








The illustrations show a recently pat- 
ented form of steel horse, or trestle, that 
seems to possess interesting features. 
I: is manufactured in six sizes, ranging 
from 19 inches high by 20 inches long 
to 37 inches high by 35 inches long. 
Angle iron is used in its construction, 
thus insuring rigidity and strength. As 
seen in Fig. 2, the collapsible feature 
is that legs fold up when the trestle is 
not in use, making it handy for trans- 
portation and requiring a minimum space 
for storage. The top bar has two holes 
for the purpose of holding boards rigidly 
in case it is desired. 

















Fic. 1. STEEL COLLAPSIBLE Horst 


—==S 


Fic. 2. FoLtpep Up 














S. M. Hildreth Company, 2 Rector 
street, New York City, are marketing this 
product. 








Tube Polishing Machine 








John C. Blevney, Newark, N. J., has 
arranged his belt polishing machine to 
handle brass or steel tubing up to 3 
inches in diameter. This retains the 





A Novel Tapping Attachment 








The illustrations show side and front 
views of a new combination drilling and 
tapping machine made by H. G. Barr, 
Worcester, Mass. This machine is auto- 


























NoveL TAPPING ATTACHMENT 


matically reversible in both directions 
when being used for tapping, and this is 
accomplished by the regular lever motion 
as in drilling. 

At first this seemed impossible, but 
the matter was very simple, after all. 
This makes possible very rapid and atc- 
curate tapping on multiple work. It ob- 
viates the necessity for “tapping chucks” 
and introduces a convenient and profit- 
making feature at one and the same time. 

This is known as the “style ‘A’ tapper” 
and is shown attached to a three-spindle 
drilling machine. The tapper consists of 
the post, spindle and pulley, complete, 
and can be attached to one or more 
spindles, as required. The binder handle 
shown at the right in the front view, 
holds a slide which engages the reverse 
motion when brought forward; when this 
is pushed back all parts are idle except 
the pulley and spindle, these being used 
only when a reversing spindle is required. 

When used as a tapper, the upper col- 
lar is set to reverse the spindle at the 
depth required and the lower collar is set 
to reverse the spindle to the right-hand 


wn 
— 

~ 
~] 


motion just after the tap is backed out 
of the work, this last reverse being ac- 
complished by the natural upward motion 
of the hand lever at the end of the up- 
ward stroke. Both these reverse motions 
are accomplished by the contact of the 
collars with a quill having a longitudinal 
motion, thus operating the reverse. The 
quill is held up or down by a spring- 
actuated lever, which gets its initial 
movement from the movement of the 
quill referred to. 

Any drill shuck or “slip chuck” can be 
used to hold the tap. The tap runs true, 
and the action is rapid and positive. The 
tension of the spring controlling the au- 
tomatic lever is adjustable by means of a 
screw bushing. This tension is increased 
to support the drag on the larger taps 
and reduced as required for the most 
delicate taps. 

This size machine wili tap up to 3¢ inch 
and drill up to inch. When used for 
drilling, the slide is pushed back as 
stated, the set collars loosened on the 
spindle and a stop on the rack used for 
depth. 








Slotting Attachment for the 
Milling Machine 





, 





The Kearney & Trecker Company, Mil- 
waukee, Wis., has brought out a new 
slotting attachment for its milling ma- 




















Fic. 1. SLoTTING ATTACHMENT FOR MILL- 
ING MACHINI 


chine, the general appearance being 
shown in Fig. 1. 

The details are shown in Fig. 2. The 
ram A is a rectangular steel bar, and 
carries at its lower end V-blocks BB 
with a hardened piece C to back up the 
tool. The tool D can be of any form or 
shape, rough or finished. This form of 
ram permits of a long bearing relative 
to its width, which insures stiffness and 
better alinement. 
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The return of two to one is effected 

through the driving shaft E, which has 

a T-slot cut through its front end to re- 

ceive the adjustment bolt, F. This bolt 
(=. 


i] 


| 


———— 


; 


I 

















OF SLOTTING ATTACH- 


MENT 


DETAILS 


is adjusted with a wrench, through an 
opening on the right-hand side. Stroke 
can be adjusted from O to 4 inches. 
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he driving shaft E has a groove GG’, 
carrying a bronze block H, that is driven 
by the collar J directly on the main 
spindle of the machine. The center line 
of the driving shaft E is above the cen- 
ter line of the spindle J, a distance suf- 
ficient to give the quick return. 

The casting carrying the ram is gradu- 
ated in degrees with the zero line on the 
base clamped to the knee slide. This 
makes it possible to set the ram at work 
in any direction. It could be used in 
connection with rotary table as shown by 
photographs for any work requiring slot- 
ting and indexing, as, for instance, in- 
ternal gears, or anything of that nature. 
It can also be swiveled to a horizontal 
position and used in connection with uni- 
centers for similar work where 
table is not available. 


versal 
rotary 








Belting of Half Cotton and 
Half Leather 








In a discussion of lineshaft efficiency 
in the proceedings of the American So- 
ciety of Mechanical Engineers, W. F. 
Parish, Jr., points out that for compara- 
tive tests made under work-shop condi- 
advisable to have the belts 
half of cotton and half of 


tions it is 
made up 
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leather, thereby eliminating the effect of 
humidity, which may cause variations of 
12 per cent. in the power delivered. 

An English firm five years ago pur- 
chased a cotton belt to drive a dynamo, 
but this belt was not equal to the speed 
and power required of it, so a leather 
belt was substituted. It was decided to 
use the cotton belt on one of the main 
mill drives, but it was found to be much 
too short. So a piece of leather belt 
was spliced in, the whole being, when fin- 
ished, half leather and half cotton. A 
casing was built under it, as it was low 
down and in a dangerous position. The 
manager was annoyed to find that this 
casing had been built too close to the 
belt, no allowance being made for sag- 
ging. 

The dampness greatly affected the 
leather belt, as the drive was in a low 
part of the mill, but the casing under 
the patched belt was never altered. The 
length of the belt never varies whether 
the weather is damp or dry, and it is the 
best belt drive in the mill for steady 
work. Moisture has an opposite effect 
on leather and cotton, leather lengthen- 
ing and cotton contracting with an in- 
crease of humidity, so that in the half- 
cotton and half-leather belt, the weather 
effect is practically compénsated for. 
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[Increasing Shop Capacities |F) 
Where More Tools will be needed 
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The Duncan Ladder Manufacturing Com- 
any, Lake Charles, La., will build a factory 
t Elton. 

The Crain Pump and Lumber Company, 
‘hiladelphia, Penn., has purchased site for a 
ew plant. 

George Cotter & Co., South Bend,  Ind.. 
anufacturing specialties, will add a foundry 
his spring. 

The Glazed Cement Sewer Pipe Company. 
f Tacoma, Wash., will erect a plant in 
Bellingham. 

Philip & Mahoney, Porstmouth, Va., manu- 
acturers of lumber, contemplate erection of 

new mill. 

The W. A. Newton Company, Springtield, 
Mass., carpenters and builders, are erecting a 
ew lactory 
The Indiana Handle Company, Vincennes, 
Ind., whose plant recently burned, will prob- 
ibly rebuild. 

The Clinton (Mass.) Wire Cloth Company 
is said to be contemplating the erection of 
inother mill. 

The Gardner Machine Company, Beloit, 
Wis., is having plans prepared for a proposed 
new factory. 

The Central Boiler and Supply Company, 
Grand Rapids, Mich., will build an addition 
to its plant. 

©. L. Plauche, Plaucheville, La., is erecting 
a broom factory to have a capacity of 500 
rooms a day. 

Contracts have been let for a new foundry 
for the Milwaukee (Wis.) Malleable and Gray 
Iron Company. 

The International Steck Food Company, 
Minneapolis, Minn., will erect a plant in 
Memphis, Tenn. 

The Gould Balance Valve Company, Kel 
logge, Ia., has purchased site for a plant in 
Des Moines, la. 

Woods Brothers, Des Moines, Iowa, manu- 
facturers of traction engines, etc., will en- 
large their plant. 

Weaver & Wittle, Lebanon, Denn., manu 
facturing gasolene engines, will erect a new 
foundry buliding 

il. P. Heod & Sons, Charlestown, Mass., 
are contemplating the installation of a re 
frigeration plant. 

The Meriden (Conn.) Electric Light Com- 
pany is to install a new turbine and make 
other improvements, 

The Arkansas Cotton Oil Company will re- 
build its mill in Brinkley, Ark., destroyed by 


lire some time ago. 
The Bracket Realty Company, 137 East 
Twenty-fifth street, New York, is to install 


a new power plant. 


The plant of the Columbia Steel Company, 
Elyria, Ohio, is to be enlarged. <A hot rolling 
mill is contemplated. 

The Mt 
whose plant recently burned, will probably re 
build in Mt 


Vernon (Ohio) Bridge Company, 


Vernon 


The Hobart M. Cable Company, La Porte, 
Ind., manufacturing pianos and organs, will 


erect a large addition 


The Milwaukee Stamping Works, teloit, 
Wis... whose plant recently burned, will re- 


build on a larger scale. 


The Rossle Brewery, Roxbury, Mass., is 
erecting an addition to its boiler room and 


will install another boiler. 


Charles Zies, 318 South Fremont avenue, 
Laltimore, Md... will erect an addition to be 


used as a machine shop 


Tl Independent Button and Machine Com 
pany, Chicago, IIL, will erect a new factory 


at a cost of $30,000 


The Denver (Colo.) Gas and Electrie Com 
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pany will install a new 6000-kilowatt turbine 
and 1500-horsepower boiler. 

The Canadian Mill and Elevator Company 
El Reno, Okla., has let contract for the erec 
tion of a steam power plant 


Plans fer a new factory for the Washing- 
ton Interior Finishing Company, at Fremont, 
Wash., have been comp!eted 


The Vaughan Knitting Mills Company 
Reading, Penn., is preparing to rebuild its 
mill recently destroyed by fire 

The Greenlaw Lumber Company, Ramsey 
La., has purchased site for a sash, blind and 
door factory in East McComb 


The Corbett-Richardson Company is_ to 
build a factory at Memphis, Tenn., to manu 


facture the Menges automobile 


The Wichita (Kan.) Railway and Light 
Company will build a new power plant, car 


barn, etc., at a cost of S700,000 


Ing. Roberto Zust, via Manzoni 42, Milan, 
Italy, is inquiring for machine tools and ac 
cessories for import into Italy 


The Hayes Manufacturing Company, Pon 
tiac, Mich., 
erect a new three-story factory. 


making automobile parts, will 


The Henry & Brown Motor Company, Los 
Angeles, Cal., capitalized at $12,000, will 


erect a garage on Grand avenue 


The Woonsocket (R. I.) Shuttle Company 
has awarded contract for a new building to 
replace the one recently burned. 


The plant of the National Fibre Board Com- 
pany, South Lawrence, Mass., was damaged 


by fire to the extent of $100,000, 


An addition to the American Locomotive 
Company (Brooks Works), Dunkirk, N. Y., to 


cost $50,000, will soon be started 


Cornerstone for the new $3,000,000) plant 


for the Eastern American Rolling Mill, at 
Middletown, Ohio, has been laid 


Fire destroyed the wheel and rod shop, 
boiler plant and engine hoist at the shops of 


the Seaboard Air Line, Norfolk, Va 


The Holston Manufacturing Company, Le 
noir City, Tenn., w enlarge its plant and 


install additional hosiery machinery 


The Santa Fe Railway Company has com 
pleted plans for a new roundhouse and ma 
chine shops at National City, C; 


The joston & Northern Street Railway 


Company is making extensive additions fe 


South Lawrence, Mass., power house 


The Standard Bleachery, Carlton Hill, N.J., 
will build an addition to Its factory and in 


The city of Lo 
April 19 on issuance 


harbor Improvement ind powell plant 


Angeles, Cal will vote 


Sty tebe wonds for 


The Findlay (>) » Carriage Company 
will increase capital stock fe the purpose of 
establishing an automobile department 

Th Seventieth Street Hygeia Company, 
517-519 East Seventieth = street New York, 
has filed plans ro el re“ing its plant 

The Central Railroad of New Jersey has 
purchased ground in East Allent enn 
for the erection of we ndhouse 

The Pennsy I s t Manufa ‘ I 
pans I delp! ler take ’ 
pern it for a new $10,000 power house 

lacques Wolf & ¢ ( ! N | I 
fact ng cl “ or ar dd nt 
its plant nd is ts pow plan 

The Met M Car ¢ ms ay t 
Mich ecenthy it ( ) ted with STOO 
capital, is ha ne ns d “ pl nf 

Balke & I sville NY mar etu 
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ing iron parts and foundry products, will 


erect a new plant to cost about S50.000 


Fire destroyed the mill, elevator and elec- 
tric-light plant of G. M. Davis and the black- 
smith shop of Charles Burger, at Clark, Mo. 


The Kilpatrick-French Motor Car Compa 


Clarksville, Obhto will erect a garage and 


repair shop at Broadway and South street 


The F. A. Whitney Carriage Company, Leo 


] 


minster, Mass has plans for a new factory 


to replace the one destroyed y tire recently. 


The machine shop of the Boston (Mass.) 
Elevated Railway Company, on Albany street, 
} - 


was destroyed by Lre Toss. about S200 .000 


The Eagle Manufacturing Company, Cincin 


nati, Ohio uiilding special machinery ha 


taken out a permit for a new five-story fac 


tory 


The General Electric Company will erect 
Newark 
N. J., to be used for the manufacture of 


a four-story addition to its plant in 


The City Motor Car Company Houst 
Texas, is erecting an automobile garage and 
factory at Texas and Caroline streets, to ¢ 


S15.000 


Fire destroyed the storage-battery building 
ol the Westinghouse Machine (companys t 
East Pittsburg, causing a loss of a it 


Seppo 


The Board of Contract and Supply, Syracuse 
N. \ has advertised for bids for G50 tons 
of castiron pipe, six to twelve’ inches n 
diametet 


The New Jersey Zine Company has 1k 
ground at Hazzard, Venn for the erection of 


n addition, which will double the size of its 


present plant 


The plant of the Ridgway Refrigerator 


Manufacturing Company Kensington, Vhila 
delphia, enn., was burned, causing a loss of 


about S1TO,000 


Fire destroyed the plant of the Traders 
Compress, at Hlobart, Okla., causing a loss 
f il t Sooo Ileadquarte s ine t 
l t W ! lexas 

Ihe Vanderstucken - Ewing Construction 
Company, Bethleher Penn., will erect a f 

tin Dp t She Ss, pun hes, d p . 6 
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Foundry Company, Superior, Wis., is plan lene welding and cutting plant (schedule Wright Piano Company, Jersey City, N 
ning to increase the capacity of its plant. 2529), cast-iron castings (schedule 2228). Manufacture pianos, automatic player piano 
Machinery for making water pipe will be in- The Isthmian Canal Commission, Washing ete. Capital, $25,000. Incorporators, Wm. A 
stalled ton, ID. C., will receive bids up to 10:30 a.m., Reidy, C. W. Wright, Lewis Max. 

April 5, for gasolene launches, boiler-feed American High Speed Press Company, New 
pumps, steel, boi wal tubes, chain, bolts, sicko York. Build and repair printing presses, et: 
screws, copper, zine, lead, lead pipe, twist Capital, S300,000, Incorporators, Hl. Ame 
drills, taps, dies, pipe cutters, tube expanders, an, F, W. Marshall, E. 


rhe Simpson Manufacturing Company, Co- 
lumbus, Ohio, has reorganized and will install 
additional machinery The company manu 


factures machinery and molds for making ce- Morrison. 


pulleys, valves, vacuum gages, etc., as per 

: , . a . . Cireular No. 567. McCormick-Romme Company, Chicago, II 
rhe West Pulverizing Machine Company is Manufacture and deal in machinery, vehicles. 

being incorporated at Asheville, oe Robert Grimshaw, Dresden A 16, Germany, ete Capital, $10,000 Incorpo itors, Chas 


ment articles 


manufacture pulverizing machine, invented by would like quotations on drill press, to drill ©. Rundall, L. L. Falk, W. J 
A. Lincoln West Foundry, steel-plate house, l-inch diameter with tapping attachment; 


Dixon. 

The L. H. Overly Manufacturing Compeny, 
Edgewater, N. J. Manufacture press-met:! 
specialties. Capital, $25,000. Incorporators, 


ete., will be erected. also attachment for high-speed drilling and 


. . : : , oe for running two drills about 4 inches apart, 
rhe Garvin Machine Company, Spring and : : 

\ ; ' ' ‘ York : ; turret attachment for lathe, plain straight E. J. Fort LJ FY 

arie streets, New ork, is Installing a . ’ sans 4. & Forham, J. J. arper, C. F. arti 
’ ‘ s grinding machine, portable gas-fired tilting pe Martin. 
library and would be glad to receive catalogs , . 
Pe furnace for bronze Meier-Andres Belting Company, Newark 
from manufacturers, rhese shouid be NJ mates } bel - ’ 
P - our : . ‘ . AN. oe Manutacture leather sltinge. be "Ass 

marked “Library Department. rhe city of Detroit, Mich., has begun the, < inns van F Secceng, Bert Gr 
‘ , ‘ ing, ete Capital, S50,.000, Incorporaters, 
TY) , lol \ : c erection of a water-works pumping station, W. S. Ana Fr. PM 

e tarnadt Johnson Auto Suppiy om- . . , . . oe . Ss. ARdres, F. . Meier ’ * Star , , 
' a eee 3 PPK which will contain boilers of about 3000 eler, C. F. Starzmant 
pany, Columbus, Ohio, has incorporated and — - , . . 
horsepower, six 30,000,000-gallon pumping en- tectric Piano Operating Company, Bing 
will erect a new and larger plant to replace , . ‘ 2 , . - wid = 
2a gines, air compressors, electric generator, 30- hamton, N. Y. Manufacture pianos, organs 
the present one rhe company manufactures : ‘ , : “ie . 4 nl 
ton electric crane, coal-handling equipment, ete Capital, $100,000, Incorporators, D. F 


gutomobile bodies and accessories . i Fenkel. 


etc Geo civil engineer, will su- Simpson, Alonzo Roberson, Louis U. Uarris 


J. T. Heffernan, president of the IHeffer perintend the erection and installation of — ete. 

an Dr lock Compal und the Ileffernan equipment er 
n n Dry | pany i i july Clarksburg Manufacturing Company, Clarks 
Engine Works, Seattle, Wash has purchased base : : 

ite on which a large ship repair plant will ae atthe Va Manufacture door plates and 
“ ~ 4) : "4200 ; “ : Rate »s 8 NEW s es novelties. Capital, $10,000, Incorporators, 
iM* ecrle ort atit i WwW wv @eLpPLO “1. . . 

e] d. J it nen ploy S INCORPORATIONS y Emery McClung. Lloyd Crane, John B. Payne, 


Che Philadelphia (Penn.) Warehousing and ete. 
































‘ole Starage (% + j is me building ‘ ' ; 
Cold Storage Company, which is now ildin Modern Auto-Appliance Company, Chatham, Mutual Lightning Rod Company, Des Moines 
dit ntempla e the ere 2 n yw ¥ Capital, $12,000. Incorporators, Frank Ta. Manufacture lightning rods. Capital 
rhe one now going up will cos I. Pratt. W. LU. Housman, H. A. Branion. $10,000, Incorporators W. J. Schoonover 
$400,000, and the second one S2oO0 000 > -_ 2 ’ . ° ’ te 
11. Foun- Ruben Viggers, H. W. Parker, F. R. MeWil 


it, 


Chiengo Tron Foundry. Chicago, , 
ive mtil 8 pon il 7 : inn 
eived until 3 p.m., Api a dry and iron manufacturing business Ineor- — 

office of the Supervising chites ta ah smn ; 
I . Un upper" ng Al " porators, W. W. Scannell, Lawrence Walsh, Wood Multiple Typewriter Company Nj 
iry Department, Washington, 1). ¢ for te in ia NY : I y, ! 

. ‘ s, * . . 


Manufacture typewriters 


st ition of ash hoist in extension to the entietinis wnat : : 3 
nited States postotlice and court house, at EK. C. Rassell Manufacturing Company, To- 7 I ans mac ee, ete, Capital, 350,000 
timore ledo, Ohio Manufacture automobile parts. gra A. W. Gray, C. F. Baumhofei 
inant ai a J. Gofti 
Capital, S25,000, Incerporators, FE. C. Ras- fin. 
he inwi ‘otton Mill, North a 4 
: n ~ i sell, ete. Thomas R. Beggs Faucet and Valve Com 
plans the onstruction of 


; . any nglewoo acture 

cost ST7O.000 om] \ Dominion Safe and Vault Company, Mon I 7, Englewood, . 3. Manufacture fauc 
and valves Capital, $200,000, Incorpo 

ators. Edward Gruber, Albert Grasing. I 

W. Drury. 


rporated by ‘I treal, Canada. Capital, $525,000. Directors, 


and J. Locke ; i i. J. Fuller, Wm. McMaster, Thornton David- 
son, ete 

Surefoo ‘seshoe > : ree : 

& Rose ost Office 0 NOs, 1 Ilaines Company, Chicago, . Sheet-metal re! t Horseshoe Company, Jersey City 


N. J. Manufacture horseshoes, iron and ste+ 
uth Africa, impor 


ter f n m manutactKuring Capital, & O00 Incorpor- ; : > 

wish to extend rel: vith ators, Wm. B, Moore, R. J. Ross, EB. Dp, Preducts. Capital, $2,500,000. Incorporators 

an manufacturers of mining machinery Markham «. L. Graves, Earl H. Iloughtaling, B. ¢ 
Mclherson. 

supplies, hand power wood- and metal Ottawa, Montreal & Eastern Railway Com- 

Is vanv, Montre: ital, SZ.000,000, — Diree Coates-Goshen Manufacturing Company 

Groshen, N.Y. Manufacture and deal 

Vehicles, motors, engines, ete. Capital, $150 

0. Ineorporators, A. R. Coates, J. 8S. Coates 

Eastern nada Steel and Iron Company, G. F. Greeg 


rifin Wheel Company, In j tors, W. . ; yp, Vietor Arsson, Arthur 

hicago, NKhansas Jarvis, et 

Salt 
SOO LOO Incorporators, . 

il Vinot Automobile Company, New York 


‘rnest Duverger, Le 
Manufacture motors, engines, automobiles 


The company’ plant 


el Capital, S37,500 Incorporators, Hl. S 


Lake =i East Seventy-sixth — street: 


Kjeldsen, 1595 Broadway, ete. 


Iunn Stoker and Water Gas Furnace (% 

Newark, N. J. Manufacture mecha 

Manufacturing (Com- ical stokers, water gas furnaces .ete. Cap 

a, pital, S2o.000, ° In- ital, S125,000 Incorporators, Leslie Dunn 
rpornate t irtz, E. D. Shaw, J. A. Walter M. Thorn, John H. Ryder, 

unde 

M. Hoffman Engineering Company 

\ Manufacture and sell boilers 

Manut engines, dyvnamos, et¢ Capital, $100,000. I) 

oo Incorporators, I : . * corporators, F. B. Allen, J. Wood, Toront: 
tt, J. Steis Canada, W. M. Iloffman, Buffalo. 


} > 


Khetter Mohun Dey & Co. VT. ae, tional Paper and Bag Company on- The Admiralty Power Company, Port Ric 
i treal, Canada Capital, S200,000, Directors, mond, N. Y. Manufacture and sell 

like quo Wim. Anderson, J. ooth, W. IL. Dwyer, motors, motor boats and vehicles. Capital 

ot 6-ineh Ottawa, ete SS0.000,  Incorporators, C. L. Straub. Plain 


engines 


fish Automobile Tort om Brooklyn, N.Y, {eld NX. 4d. 4. HE. Davidson, W. New Brighton 


Tanufacture omolhil horns, imps. ete. en 


i S1TO0,000 worporators, J. T. Allan, Ekvall Manufacturing Company, tronx 

Suppiie inn, L. Raunheit N. Y. Manufacture and deal in hardware, 

will op tol Lumber Company, Chicago, Il. ete. Capital, $10,000. Incorporators, Peter 

ar rrotley hoist Man ture and de it el Capital, Ekvall, 452 East One Hundred and Forty 

April 12——Wire rope pneu S10.000 Incorporators, . Moore, sixth street, C. E. Anderson, 461 East One 
chedule 2332): oxvven-acety C. U. Zillman. J. 5 hi Hundred Forty-fifth street, New York. 
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N Master Mechanics Asso- and anything in sheet-metal formation write 



























American Railw: 
ano "/ Y ciation, June 20-: Atlantic City, N. J. J. W. to Joseph Ve Woodworth, Mgr. Harwood Mfg. 
n. A BUSINESS ITEMS Taylor, secretary, Old Colony building, Chi- Co., 42 South Sth Street, Brookiyn. N. \ 
A cago, Ill 
A ; We wish to buy a second-hand slow speed 
Joint meeti of American Society of Me- ergine of out 3000 horsepower and a it 
New On March 2 the new and modern plant of chanical Eng ers and Institution of Me 75 revolutions: we prefer a vertica! eng ; 
ate the Frank Mossberg Company. Attleboro chanical Eneineers, Birmingham, England, but will consider a horizontal ilso our pref 
: 7 , July 26-29, 1916 erence would be to have one capable of carry 
mv Mass., was formally dedicated by a public re- ing reasonable overload: we want the privi 
ception in that place Ameri an society ' Mecha ical Eng neers s hedge of examination lease writs tating 
monthly meeting second Tuesday Calvin W price, to Pittsburgh Plate Glass Company, Ad 

The Keller Manufacturing Company, of Lice, secretary, 20 West Thirty-ninth street, +3 ‘ : tard , *~ 

Ill! : ’ “he : \ } ‘| Ci vertising Depa ment, Frick uuilding Litt 
oan hiladelphia, has purchased the business of ew ore ity burg, Denn 

he W. IP. Pressinger C an ) , orl fosto Srancl itional etal Trades As , ia 
“has the W. IP. Pressinger Company, of New York, Bo ton Epack Nati na Metal Ja : \ Will le to responsible party, 75 to 100 

its general eastern distributor and distributor ScC!@tlon econ thy eeting on nrst a ton, strict] modern foundry, fully equipped 

ee z ‘ : day of each month. Young's hotel I. I I +) hae , ine rs ind ral und 
for Micbigan, and this territory will hereafter (jjirk. secretary OO Milk street Boston pos A, Mem. : ee wh a eee 
einy a : : ; . . ‘ a — , , , , , equipment loca tee \'lentown ‘enn rhis 

- e handi.d direct by the Keller Manufacturing Mass. foundry adjoining modern machine shop w! 

abe Company. J. J. Swan, secretary of the W. IP Providence Association of Mechanical Enct ma hinin; ‘ tings can be arranged f , 
‘ ressinger Company, will be associated with neers Monthly meeting fourt Puesday esch “hype rte e prices The owners will supply 
: : , ; ‘ ! ndry wit large amount of work on 

ie Keller Manufacturing Company. menth, K. liss, president, 91 Sabine Citin . 

: = os street, Providence, R. 1 competitive prices, = Address all communici 
ark, tiens, BB. W rravioi “) Chureh St.. New 
ress —cS> =>) CaN New England Foundrymen's§ Association; York City 

/ 





cave (SSF TRADE CATALOGS RA) frente Excuaée Cine nostonAae  Eted 














ani \ “ZT, j I Stockwell, 205 Broadway, Cambridgeport, Hel > W: » | 
Nee 7 Za} Be | antec 
ing . ’ : , ! , 
Westmacott Gas Furnace Company. Provi engineers Society of Western Pennsy Clussification ates present address of 
ans pa : . z lilu vania; monthly meeting third Tuesday DF ad t 
FE dence, R. I Catalog of gas furnaces mer K Hiles seesetars. alten  temhiine coon 
ri trated, 4S pages, 6x9 inches, pape: littsburg. Penn 
rris, 
S a : , : : ~— : Wanted A few gencies for Canada or the 
Winter Brothers Company, Wrentham. Superint ndents ind Foremen's C'ub = of Province e Quebex ~~ s eal — toon 
: a : . alle , ka Cleveland monthiv meeting third Saturday vears expel enc : pump " : os 
rks Vass. Catalog of taps, dies and die stocks. Ihil Frankel secretary 310 New England hig ay Ta, atin a : id an hit Pe ; 
j ; ages. Ox7 ‘hes ape nile oe levels il ie ! ‘ aco e hims o ‘ 
and lliustrated, 64 pages, 5x7 inches, pape! building, Cleveland, © line Ber S46 Atentcan Macntsi 
ors National Bolt and Nut Company, Pittsburg, Western Society of Engineers, Chicago, II I 
: ’ . te Regular meeting first Wednesday evening . . 
rhe i’enn Catalog of nuts, bolts, washers. ete. _— - ‘ — “ : 
: aaa = incl : = oO. each mont excep} Z July and August Wanted First-class man we'l experier al 
Illustrated, 76 pages, 6x) Inches, paper. Secretary 1 6 Warder, 1735 Monadnock in man turin pnenma tthe tool ood 
Lyle ‘ " I}! chance for the right man Box $14 Am. Ma. 
nes, W. S. Rockwell Company, 50 Church street, 
, ‘ ECTI I 
ta New York Catalog No. 8&8, for shop fur 





ver, naces. Illustrated, 14 pages, 6x‘) inches, paper. - = — naket : 
vil a - = WANT - oh Bassett (a, Dei. on 
Modern Systems Correspondence Schools, 5), Ff) I et Sete 





























fosto ass Catalog of courses in engi ; 

‘ Boston, Ma os © “se : Wanted—All around machinists f mall 

: neering. manufacturing and commercial sub fine w steady employment ft tog 4 

rs ects Rate 25 cents pe line f each wsertio; men. Modern Machinery Co., Wilmingto Trel, 

Me : fhout siz 0 ake ¢ | \ a ervtixe War d | . expert . 

; Ia Pointe Machine Toot Company, Hudson,  j,¢n¢¢ abt, iy ‘ allt Boe monk ie ie on E ; in a — - 
Mass Catalog describing broaching machine reach wus ot tate t / jor ensuing facture prefer v a man trained in the n 
and broaching tools Illustrated, 36 pages, week : . ae addreaxcd TO Ou nite facture tt e age, expe nee 

* iy : will he fa ‘ ‘ 1) cant } 7 Spee / and ila x ed Standard \ ( , 

mn Gx? inches, papet names to hieh t) eplic ane ot to he pans \\ ingtor 1h 

ferwai hut not be eturne 
Vanodium Sales Company of Ameriea, Frick If not forwarder thee he destroved th INDIANA 
milding, Pittsburg, Penn Catalogs treating ouf notice Vo formate ine by us re Wanted— Machinist we are continu n 
yc / ; r hie 
‘ ims um steels Germ: ‘ rench. Il we ’ ‘ ales ; ’ ( isi! ir] e invite apy | from 
f vanadium steels in erm in and | ! Nriatnal letters « mmendations ¢ othe ‘ e and , d ine a ' 
lustrated, SO paces, 4x7 inches popers of ‘ ‘ heowule ot te wloaed§ to email rr a v » at Weod % t Ma 
. . , : shene » corres ts Onilu bona-fide ad 7 , , 
Millers Falls Company. Millers Falls, Mass. waves chine ¢ I} l 

ty lillers Fa any. Mille rertise) ts inserte inder this head Vo 
Catalog No. 51 describing vises, screw drivers, (gg peptisin arcent Sone anu agency. an 

” reast drills. crindstones, hacksaw blades and sociatio ‘ alscha 7 a fee for An est t experienced on small 1 
. imes keaw machine et Illustrated : mistratie wwii © wages Of part ttit | ferred I} n 

7 Sued ful ) f fut } ( \\ XN } 1) ' \l 
1 ges, Gx In pay 
\Ie ! ! t ! nted eve t ! 

2 = Miscell Want 
| a a) i sceiianeous Wants ; » ; . , 

: [=| FORTHCOMING |e ding ‘tol designers’ nn novices. heed Ap 
‘) i¢ | g 1D tendy | f tisfaet d tal 
on | @ -.. MEE I INGS ca : Oo Caliper catalog free. E.G. Smith, Columbia, Pa ed manutactory Boston I) t 

te _= man, I f I ! M 
; ae We ‘ ' d natented 
Southern Supply and Machinery Dealers rachine or tool Box BS”. A  MACHIINIS1 Wat | \ n youn man, teel 

k Association and American Supply ind’ Ma n Dang tien + at trod 
chinery Manufacturers’ Association, jo eon Light, fine machinery t rder: models and ‘ nd oe ates i ett: teal munnie 
vention Jacksonville Ita April 5. 6 and 7. electri work pecialt I . Chase New ir New England territo , anent j 

_ 1910, Tlotel Seminole I. DD. Mitehell, secre arl a tion f d salary appli nt she | 

Ss. tary, 509 Broadway. New Ye City good kt edge « litic ! iired 

Special 1 hiners tely built Screw ma ne ¢ nart ’ Th tiv 
National Metal Trades <A wiation, annnal machine « t et thy olicited. Rob : larad ‘ tat M Pe es . 
, , ‘ ( ’ ‘ ' 
cenvention Ilote (stor New \ (ity, ert J. Emory «& ¢ Newark, N. J tandard of c} a P ae 
April 13-14, 1910 Robert Wuest. Commis , — heated he : Bene efrindn 9-8 ‘Ad 
sioner. New Englund building. Cleveland, Oh Patented sy tv wanted in line of heavy . vous 
: *s Se = hii a ons with f | I. Oj. Box 1188, B n 
machinery. Sela ne Works, 35thk& \ 
International Railway General Foremen’'s Gray's Ferry R 1. Philadelphia, Da . 

n Association innnal onvention Mas 4, ; \\ — om 
Grand hotel, Cincinnati, Of I If. Drvan, Light nd 1 I \ ht 3 hinery and , ) ~ 
secretary, Two Ilarbers, Minn duplicat et tt \" tools, Jigs, et . y . 

Mact dy Mfg. ¢ \ erdat N. ¥ 
Notional Machir Tool Builders’ Associa- 1 t 

. tion, spring convention, May 24-25. Rocheste Wanted—Second-hand fean engine and t f 1 nad 
N. 3 I’. Ek. Montanus, Springtield, Ohio, sec- ler, T50-2e 0 t te rst ss cond | rome hand 
ia Tega ti ive art s. Box o Au. M 1 d t envine and n 


Nat 1 ¢ s and ¢ sol ‘ en n Prades , | | t to we . | \l 
: Associa ! s nn ! ! ! Cin- porters ( t ( | Vl 
cinnati. Ohio, Tune 13-16, 1910: 1 a rters tain ! i J t r 
T]«.t ~ ton \! t St t my, tary. 9 ad rt iy ‘ r ind \\ \ ‘ ] 
Cincinnati, Ohio Apply Box IS A . MActIINI I tors t In ! t to 
; , * , * 
Master Ca Ruilders Assd@iatior nnnal Dies and press tools fe sheet-metal form me : a “AF f+ ate m, oe 
meeting June 15-17. Atiantie Citv NJ mn \Y tion desigened nd constr ted ' modert eX t t\ e ON f » n aon ering 
Tavlor secretary, Old Colony building, Chi shop nder personal ervision f the hest f <, experience and ry x 
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Wanted—By a concern manufacturing Cor- 
liss and slide-valve engines and other ma 
chinery, a thoroughly competent machinist, 
familiar with the efficient operation of large 
and small machine tools and the design of 
jigs, special tools, ete., to act as assistant 
te the foreman in machine shop employing 
75 men, for the purpose of instructing em- 
ployees as to best methods of doing work and 
to devise etce., for attaining the 
mcst economical production. Write fully, giv- 
ing experience and salary expected. “Expert,” 
AMERICAN MACHINIST. 


tools, jigs, 


MINNESOTA 


Wanted——Two first-class diemakers, experi- 
enced on typewriter, adding machine and deep 
drawing dies: everything new: beautiful loca- 
tion and healthful surroundings. Reply with 
reference. W. H. French, foreman, Dilver 


Manufacturing Company, St. Paul, Minn. 
NEW JERSEY 
Wanted—Draftsmen familiar with heavy 


give references and salary 
AMERICAN MACHINIST. 

mechanical drafts- 
complete course 


433, Newark, 


turret lathe work: 
expected. tox 216, 
Men wanted to become 
men: pay $35 to $75 weekly: 
at your home 4 months. Box 


Wanted—Machinists; steady work for good 


milling, boring, lathe and floor hands; also 
tool and die makers; call in person if. pos- 
sible; cheap rents and pleasant surroundings. 


Ferracute Machine Company, Bridgeton, N. J. 


(40 miles south of Philadelphia). 
NEW YORK 
Wanted—First-class jig and fixture drafts- 
man. Apply Mergenthaler Linotype Com- 
pany, 24 Ryerson St., Brooklyn, N. Y. 
Wanted—Operator on Bardons & Oliver 
turret lathe: also operator on Pratt & Whit- 
ney turret lathe; 


state experience and wages 
Otis Elevator Co., Yonkers, N. Y 
Mechanical draftsmen, detailers 
and tracers; state age, education, experience 
and salary expected, and furnish references 
Address H. H. Franklin Mfg. Co., Syracuse, 
a + 


Wanted—A _ few 
design of tools, electrical apparatus and 
switchboard layouts. Apply General Electric 
Company, Engineer in Charge, Drafting Dept., 
Schenectady, N. Y. 


expeced. 
Wanted 


drattsmen familiar with 


Sales representative wanted by well estab- 
lished steam boiler and water-pipe manufac 
turing company for the Pittsburgh territory ; 


no objection to other non-conflicting lines. Box 
332, AMERICAN MACHINIST 
Wanted—First-class case hardener accus 
tomed to heat treatment of automobile parts 
with Brown & Sharpe furnaces; state experi 
ence, reference, age and salary expected. Box 
AMERICAN MACHINIST. 
Wanted machine 


ooe 


Pededy 


Screw foreman, must be 


aggressive and used to quick set-ups; job con- 
sists of Brown & Sharpe and Gridley auto 
matics and 15 to 18 hand machines; position 
steady, salary liberal. Box 342, Am. Mac. 

Machinists Wanted—wWe are enlarging our 
factory and invite applications from machin 
ists; Inthe, drill press and milling machine 
men, Jones & Lamson operators and_ tool- 
makers: in making application, state fully 


qualifications and wages wanted 


The Kirk 
» 


ham Motor Mfg. Co., Bath, 

Wanted—First-class toolmakers, experienced 
on jig, fixture. watch tool and precision work. 
Apply Mergenthaler Linotype Co., 24 Ryerson 
St.. Brooklyn, N. 

Wanted—-We are constantly increasing our 
force and invite applications from the follow 
ing: Machinists, lathe hands, screw machine 
hands, grinder hands, milling machine hands, 
motor assemblers, toolmakers, sheet metal die 
men: we run a nine-hour shop, have desir- 


able surroundings, and offer steady position to 
desirable characters Address Superintendent, 
Maxwell-Briscoe Motor Co., Tarrytown, N. Y. 

\ live first-class traveling salesman for New 


York and eastern territory to se!l Allen's tool 
steels; reliable, resourceful and energetic man 
with good practical knowledge of and experi 
enced in handling high-grade steels: in send- 
ing applications kindly state fully and in 
detail all yvour qualifications, your specialties, 
if vou have any, whom you have worked for, 
as well as whom you are working for now, 
salary expected, references and any other in 
formation which will help us in judging the 
merits of vour application: these details will 
be held in the = strictest confidence; oppor- 
tunities are limited only by emplovee'’s ability. 
Apply by letter only to. Mr. J. C. Ward, Di- 
rector, Edgar Allen & Co., Ltd., 282 Pearl 
St.. New York City 
OHIO 

Wanted——Floor, planer, lathe and milling 
machine hands: permanent position, good pay: 
no labor troubles Box 337, AMer. Maci 


Wanted—By Cleveland firm, several capable 
draftsmen, expert in motor-car work; only ex- 


AMERICAN MACHINIST 


perienced men need apply; situation perma- 
nent to the right men. Address, stating ex- 
perience, age. qualifications, ete., to Box 341, 
AMERICAN MACHINIST. 

Wanted—-First-class man, 35 to 40 years 
old. as assistant superintendent for factory 
manufacturing office specialties made of small 
interchangeable parts; must be a hustler cap- 
able of handling help and getting out produc- 


tion; give references, experience and salary 
expected. tox 336, AMERICAN MACHINIST. 
Wanted—First-class machinists, toolmakers 
die sinkers, lathe, planer, drill press, screr 
machine, boring and milling machine ope:- 
atcrs, wood patternmakers, brass molders, 
polishers, buffers, finishers, spinners, mil!- 


wrights, hammermen and blacksmiths whc are 
seeking positions or desirous of improving 


on those which they have, to register their 
names and addresses with the free Employ- 
ment Department of the National Metal 
Trades Association Address Commissioner's 
Office, 605 New England Bldg., Cleveland, O. 
PENNSYLVANIA 

Wanted—Experienced draftsman, capable of 
designing jigs and fixtures for machine tool 
work. Address Colburn Machine Tool Co., 
Franklin, Penn. 

Wanted—Diemaker for small pressed-steel 
stampings; steady work, good pay to right 
party McDowell Manufacturing Co., 541 


Wood 8St., Pittsburg, Penn. 


Wanted—Reliable, energetic traveling sales- 
man, one familiar with paper mill machinery 
preferred; state age, experience and salary 
expected. Box 318, AMERICAN MACHINIST. 


Mechanical draftsman: wanted at once one 
first-class draftsman familiar with the design 


of steam and centrifugal pumps: give age, 
experience, education, salary expected, and 
how soon can start. tox 338, AMER. MACH. 
Wanted—-Assistant mechanical superintend- 
ent; technical graduate: familiar with eco- 
nomical methods of machinery manufacture 
and foundry work: give qualifications, age, 
experience, salary expected and _ references. 
Sox 349, AMERICAN MACHINIST. 
Wanted—-Working foreman for tool depart- 
ment and repair shop in industrial plant lo- 


cated in western Pennsylvania: up-to date me- 
chanic wanted, one who also understands the 
making of dies for medium drop-forge work: 
state age, experience. married or single, and 
if at present employed. Box 333, AM. MAcu. 
VERMONT 
Wanted—A first-class mechanic, who is an 
expert on the subject of gear cutting, as dem. 
onstrator. The Fellows Gear Shaper Com 
pany, Springfield, Vt. 
WISCONSIN 
Wanted, a familiar 


Draftsman draftsman 


with tool and jig work. Address Fairbanks- 
Morse Mfg. Co., Beloit, Wis. 
We are enlarging our works, and are in 


need of mechanics, especially toolmakers, 
lathe hands, boring mill and boring-bar hands, 
and Jones & Lamson screw machine hands. 
Fairbanks-Morse Mfg. Co., Beloit, Wis. 


Situations Wanted 
Classification indicates present address of 
advertiser, nothing else, 

CONNECTICUT 

Wanted—NSituation as general superintend- 
ent by a first-class mechanical expert, in brass 
or iron, hardware or specialty line; well up 
on modern machine work and finishing. de- 
signing of jigs and tools; original labor-sav- 
ing devices; have good executive ability; age 
40; American; would not consider making 
a change for less than $2000 per year. Box 

313, AMERICAN MACHINIST 

ILLINOIS 


the Otis 
is seeking change of posi- 
50, AMER. MACHINIST. 


A successful superintendent of 
Elevator Company i i 
tion. Address Box 

INDIANA 

Foreman toolmaker, jig and fixture designer, 
experienced in outlining methods and opera- 
tions in shop, wants to advance in position ; 
go anywhere. Box 340, AMenr. MACHINIST 

MASSACHUSETTS 
Mechanical change: at 


draftsman desires 


present with electrical concern: age 30: go 
anywhere. Box 348, AMERICAN MACHINIST. 
Advertiser, 42, would like position as New 


England representative: has practical meclian 


ical experience as well as business training: 
has traveled abroad for leading American 
firms. Box 51, Fenway, P. O., Boston. 
NEW JERSEY 

Energetic American, age 27, technical edu 
cation, 6 years’ practical machine shop and 
drafting rooki experience, good commercial 
training, desires position s machine-tool 
salesmar r manufacturer’s representative: 
employed at esent: only first class position 


p 
considered, Address Hustler, Box 351, Am. M. 


‘first-class firm as 
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Superintendent and works manager; high 
class, hustling, aggressive, systematic and 


economical specialist in practical methods of 
highest efficiency; piece work applied where 
no two jobs come the same as well as mu!l- 
tiple and interchangeable parts: only large 
plants will interest me; East preferred. Box 
350, AMERICAN MACHINIST. 
Wanted—Position as superintendent or as- 
sistant superintendent by an A-1 mechanic 
who has installed high-speed steel and has 
held the position of feed and speed boss in 
well known concerns; have held the position 
of superintendent and assistant master me 
chanic and general foreman, desire to connect 
with well established concern; at present em- 


ployed. Box 331, AMERICAN MACHINIST. 
NEW YORK 
Mechanical draftsman wants night or job 
work; New York city vicinity. Box 345, 


AMERICAN MACHINIST. 

_ Mechanical draftsman, designer, wants po- 
sition, engines, pumps and general machinery ; 
best references. Box 344, AMER. MACHINIST. 
__ Experienced foreman, middle aged, modern 
ideas, néw employed; engineering work, dy- 
namos and steam pumps; A-1 hustler: can 
handle large force with ability. Box 352, 
AMERICAN MACHINIST. 

OHIO 


Designer and draftsman desires to change; 
go anywhere. Box 347, AMER. MACHINIST. 

Mechanical engineer, technical graduate; 
broad practical knowledge of engineering; 
good systematizer; especially able as a pro- 
ducer; several years’ experience in engineer- 
ing work, having had charge of large eng 
neering departments, desires position with 
chief engineer, or similar 
315, AMERICAN MACHINIST. 
PENNSYLVANIA 

Position wanted as assistant manager or 
superintendent by uptodate mechanic in the 
manufacture of small sheet metal and wire 
novelties as buckles, suspender’ trimmings, 
corset trimmings, pins, safety pins, hooks 
and eyes, paper fasteners, also duplicate parts 
as clock movements, typewriter and adding 
machines, all kinds of stamped work: only 
first-class position considered ; at present hold- 
ing position as superintendent. Box 229, 
AMERICAN MACHINIST. 


position. Box 


RHODE ISLaxD 

Cost clerk, now employed, desires to change ; 
nine years in machine shops and foundries; 
familiar with shop systems; only position as 
head of department desired. Box 334, Am. M. 

A good executive and designer of modern 
tools for manufacturing, now bringing out a 
heavy sewing machine, desires change; 
parties with promises of superintendent with 
contracts drawn up so as to avoid living up to 
it, will require some other bait, as legitimate 


openings will be considered only. Address 
Z. Lambert, 835 Atwells Ave., Providence, 


VIRGINIA 
Designer, graduated by German technical 
college. 4 years’ shop, 6 years’ office experi- 
ence, thoroughly familiar with shop building, 
coke handling machinery as well as punches, 
shears and rolls, desires change; first-class 
references: age 32; married. Address E. F. 

B, AMERIC#N MACHINIST. 


FOR SALE |@® 











Sale—200-horsepower Harris-Corliss en- 


For 
gine in perfect condition; the reason for sell- 


ing mill business discontinued. The Elm City 


Lumber Co., New Haven, Conn. 
For Sale—Vending machine and novelty 
business, comprising patents and comp'ete 


nanufacturing equipment, dies, presses, screw 
machine, ete. Box 311, AMER. MACHINIST. 

A new and most valuable patented tool for 
machinists or mechanics; will sell patent 
cheap; something absolutely new and ex 
tremely useful. Box 198, AMER. MACHINIST 

Power and foot punch press, universal mil! 
ing machine, Cincinnati shaper, lathes, drill! 
press, grinders, power hacksaw, water-wheec! 
governor, sprue cutter, anvils and other ma 
chinery; also a 3-men foundry equipment, 
new 10 months ago; patents i 


i ; and patte 
for making plumbers’ specialties. Box 27, 





Ilartford, Conn. 
For Sale—One Nash gas engine, 20 horse 
power, two cylinder, for electric lighting. 


pumping or power; one Beaman & Smith hor 
ivontal boring mill: table 25 inches wide. 36 
inches long: will bore 12 inches diameter 24 
inches long, and face 20 inches diameter: o: 

300 light J. B. Colt Co. acetylene gas appa! 
atus. The above machines are in excellent 
condition, having been very little used. or 
further particulars and prices apply to Rider 
Ericsson Engine Co., 35 Warren St., New 
York. 
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Methods of Holding and 


Machining Lathe 


Work 


Wide Adaptation of 
the Turret Machine 
with Automatic Chuck 








The accompanying halftone engravings 
llustrate some interesting features of the 
turret machines with automatic chuck 
suilt by Bardons & Oliver, Cleveland, O., 
and also show a number of important 
adaptations of these machines to the hand- 
ing of gear blanks, hubs, flanged shells, 
threaded pieces and other parts manufac- 
tured in quantities. 


AUTOMATIC CHUCK CONSTRUCTION 


Figs. 1 and 2 illustrate two forms of 
automatic chuck showing clearly the op- 
erating mechanism. The chuck in Fig. 
1 is of the “push-out” type, the one in 
Fig. 2 is of “draw-back” construction. 
The method of closing the chuck in each 
case is obvious and needs no description. 

A method of holding a casting on an 
expanding arbor operated by a taper plug 
forced outward by the chuck-operating 
plunger is illustrated in Fig. 3. As there 
shown, the taper shank of the expanding 
arbor is threaded at the rear end and 
screwed into the adapter ring which is also 
threaded and fitted into the enlarged end 
of the spindle. Another piece of work 
handled for the second, or finishing op- 
eration, on an expanding arbor is illus- 
trated by Figs. 4 and 5, representing 
respectively the first and second opera- 
tions on a malleable iron hub. In the 


By F. A. Stanley 


chined with tools held in the adjusting 
block on the cross slide. 

The second operation on this hub, 
which is accomplished with the work 
held upon the expanding arbor, as shown 
in Fig. 5, consists in machining the 
outer end of the bore with the two in- 
serted-tooth tools shown in the turret, 
turning the diameter for the thread with 


MACHINING SPOKED GEAR BLANKS 

Figs. 7, 8 and 9 illustrate a special 
chuck operated upon the “push-out” 
principle, and used for holding gear 
blanks while machining with the turret 
and cross-slide tools. The construction 
of the chuck is shown clearly in Fig. 6 
and as will be observed upon examina- 
tion of that illustration in conjunction 























Fic. 2. DrRAw-BACK CHUCK MECHANISM 




















Fic. 1. 


first operation, this hub is held in a 
3-jaw chuck while a shallow hole in the 
outer end is bored out by the inserted- 
tooth tools shown in the turret, which 
take roughing and finishing cuts; the 
third position of the turret bringing a 
piloted tool into position for turning the 
outside of the hub. The face of the 
flange and the outside diameter are ma- 


AUTOMATIC CHUCK MECHANISM 


FOR BARDONS & OLIVER TURRET LATHE 


the piloted tool in the turret, threading 
the end of the hub with the opening 
die, squaring off the end and rounding 
the corner of the flange with the cross 
slide tools. The machine shown is the 
No. 7 with hexagonal turret, permitting 
tools to be held either by the shank 
or by bolting against the flat tur- 
ret face. 


FOR BARDONS & OLIVER TURRET LATHI 


with Figs. 7 and 8, the chuck is provided 
with five jaws which are pivoted at the 
rear end and swung outwardly against 
the inside of the work rim when the taper 
plunger is pressed forward. As the 
chuck jaws grip the rim of the blank 
internally, the periphery when machined 
is of even thickness, leaving a neat-ap- 
pearing blank. The work is shown in 
place in Fig. 7 and the drill, counter- 
bore and facing tool, the reamer and the 
piloted turning tool for the outside diam- 
eter, are all plainly seen in position in 
the round turret. The blank is faced 
back and front to the required thickness 
by roughing and finishing tools arranged 
in pairs in the blocks at front and rear 
of the cross slide. The work as it ap- 
pears upon being removed from the 
chuck is shown in Fig. 8, which also il- 
lustrates the method of holding the 
straddle-facing tools at the back, bottom 
side up, thus making it unnecessary to 
reverse the spindle during the cutting 
operations. 


SomME OPERATIONS ON THE DRAW-BACK 
PRINCIPLE 


In Fig. 6 is illustrated a method of 
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Fic. 4 


holding a flanged sleeve upon a split 
shell which is expanded to grip the work 
internally by being drawn back over the 
tapered end and conical shoulder of a 
hollow plug secured in the adapter 
ring. The other operations accom- 
plished with the work secured by draw- 
back attachments are shown in Figs. 10 
and 11. In the first of these views a 
drop-forged gear blank is shown in place 




















Fic. 3. A CASTING HELD ON AN EXPAND- 
ING ARBOR 














FIRST AND SECOND OPERATIONS ON A MALLEABLE-IRON HuB 


























Fic. 6. HOLDING A FLANGED SLEEVE 


upon an arbor where it is held back 
against a hardened supporting ring by a 
3-pronged spider which is backed up by 
a key in the slot through the end of 
the arbor. When the work is put in 
place the draw-back rod is advanced to 
its forward position allowing the clamp- 
ing spider and the key to be dropped 
freely into place in the slot in the arbor. 
When the pilot wheel is turned to op- 
erate the chuck the arbor and clamping 
device are drawn back tight, forcing the 
forging hard against the bearing at the 
rear. 


- 


Fic. 5 


The outside of the blank is now turned 
by tools carried in the holder attached to 
the turret, this tool holder being given 
additional support by the slotted guide 
upon the cross slide which receives a 
tongue under the tool holder. In Fig. 
11 the turned blank is shown secured 
in an extra capacity draw-back collet ar- 
ranged as indicated in Fig.2. Here the bore 
is machined by boring bar and reamer and 





























Fic. 9. HOLDING A BLANK BY THE INSIDE 
OF THE RIM 
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Fic. 7. THE WorK ON THE CHUCK 












Fic. 8. THE Work REMOVED 
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Fic. 10 


the surface at the bottom of the recess 
is finished by the facing tool carried in 
the third hole of the turret. The diam- 
eter of the recess is accurately machined 
by means of the piloted tool in the tur- 
ret, and the face from the periphery to 
the recess is finished with the tool in the 
post on the cross slide. 


HOLDING THREADED WORK 


Fig. 12 illustrates a method of hold- 
ing threaded pieces, the work to the left 
being a shell with an external thread at 
the rear screwed into an adapter ring, 
while the piece shown to the right is 
threaded internally and fitted on the pro- 
jecting nose of the adapter. In each case 
the work is secured by a plug which 
takes the place of the usual collet and 

















Fic. 12. HoLpDING THREADED WorK 

















ADJUSTABLE BORING TOOL FOR 
THE TURRET 


Fic. 13. 
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MACHINING A DrROP-FORGED GEAR BLANK 


which is moved forward by the chuck 
mechanism. After the work is finished 
the pressure of the plunger is removed 
by releasing the mechanism and the 
work can then be readily unscrewed from 
the adapter. 

SOME TURRET AND Cross SLIDE TOOLS 


Some interesting turret and cross-slide 
tools are illustrated by Figs. 13 to 16 in- 

















Fic. 14. AD] USTABLE TURNING TOOL WITH 
PILOT 


clusive. The first of these is an adjust- 
able boring tool for the turret, which 
consists of a pivoted tool holder adjusted 
upon the head by means of two nurled 
screws. When set properly it is secure- 
ly clamped by a nut at the back. The 
tool in Fig. 14 is an _ adjustable 
turning appliance provided with a 
pilot as shown to secure rigidity and 
hold the tool in proper alinement with 
the work. The hole for the pilot is 
tapered and it is a simple matter to 
make interchangeable pilots of any de- 
sired diameter. 

In Fig. 15 a cross-slide tool holder is 
illustrated, which has a tool carrier 
pivoted at the front to the base and 
adapted to be rocked, to swing the tools 





Fic. .11 


clear of the work, by means of the crank 
handle at the right. In using this tool 
on the face of a piece, where a hub, say, 
and a flange projecting to different hights 
from the face of the work are to be 
machined, the tool is fed across the face 
of the hub by feeding the cross slide 
forward, and the two cutters which have 
taken, respectively, roughing and finish- 
ing chips, are then swung clear of the 
projecting rim or flange on the work by 
turning the crank handle to the right 
against the opposite side of the stop pin 
shown projecting above the upper sur- 
face of the tool holder. These facing 
tools being cleared in this way from the 
edge of the work, permit a tool carried 
in the post at the rear end of the cross 
slide to be advanced for the squaring off 
of the projecting rim. 

Fig. 16 illustrates a type of round tool 
post which is provided with a large base 

















Fic. 15. FAcING TOOL WITH ROCKER FOR 
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and an extra clamping bolt, so that the 
holder is secured in two slots of the 
cross slide and is thus held rigidly. The 
opening for the clamping screw in the 
base projection is sufficiently large to 
provide ample adjustment for the base, 
and the tool post proper may be ad- 
justed to any hight or turned to any 
position necessary as in the case of the 
plain, round post. 


POWER-FEED MECHANISM 


The feed mechanism, giving six rates 
of turret feed, as now applied to this 
make of turret lathe, is shown in Fig. 
17. The drive for the gear box is taken 
from the shaft shown near the bottom of 
the box and through gears drives the 
worm shaft and worm wheel on the pin- 
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RounpbD TooL PosTs WITH 
FLANGED BASE 


Fic. 16. 
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a pair of spur gears at the left, which 
operate the worm shaft and the worm 
wheel on the feed screw. The gears on 
the shaft at the front of the box are 
controlled by a sliding key operated by 
the handle at the right, while the revers- 
ing mechanism is controlled by the handle 
to the left. Four rates of feed are ob- 
tainable in either direction. 

The gears in both boxes run in oil. 
The operating worms are of steel and 
hardened, and the worm wheels are of 
phosphor bronze. Automatic knock-offs 
are provided for both turret and cross- 
slide feeds, the adjustable trips and the 
controlling latch for the cross-slide me- 
chanism being plainly shown in Fig. 10. 

The drive for the power feed is de- 
rived from a train of gears at the head 











Fic. 17. 


feed changes are se- 
the handles in 


ion shaft. The 
cured by manipulating 
front of the case. 

A similar arrangement of gearing for 


FEED Box FoR Tu 























RRET SLIDE Fic. 


the cross slide is shown in Fig. 18. The 
driving rod in this case actuates the nest 
of gears, the gear cone in front driving 
through bevel reversing gears and clutch, 


18. FEED Box For Cross SLIDE 


end of the machine. The same feed shaft 
actuates the cross-slide and turret-feed 
mechanism, but the feed changes of each 
are obtained independently. 








Article Writing and 


Employers 


By kh. M1. Senyour 








The increasing popularity of the AMErR- 
ICAN MACHINIST is mainly due, no doubt, 
to its interesting contents contributed by 
practical men, and which accumulate 
more and more readers, its value as an 
advertising medium increasing propor- 
tionately. From time to time your cor- 
respondents have shown how they have 
benefited through writing to your col- 
umns, and as an occasional correspon- 
dent, I can attest to benefits received 
either by the knowledge gained through 
having to make oneself fully conversant 
with the subject treated or in a secondary 
manner through payment for articles, 
which enables one to buy the necessary 
books and instruments to obtain further 
knowledge. 

There is another point which I have 


not seen dealt with to any great extent, 
and that is the encouragement given by 
employers in the preparation of articles 
for publication in engineering papers. The 
American firms seem to be greatly ahead 
of English ones in this respect, if details 
of works and machines given in your 
columns are anything to go by. The 
English firms retain their conservatism 
and are fearfully anxious lest their se- 
crets should be made known. These so- 
called secrets must not be written about 
by anyone they employ, although they 
have been “everybody’s secrets” for 
years. Of course, there are real secrets 
which a person should not disclose, but 
many are imaginary ones. 

The result is that accounts of workshop 
practice are withheld and the firm loses 


the opportunity for a good, inexpensive 
advertisement. I have suffered in this 
way, and no doubt many of your con- 
tributors have also been handicapped; 
many an interesting article has never 
seen print because a few necessary points 
would come under the ban of the cen- 
sor and it is not always advisable to 
risk your position by incurring your em- 
ployer’s displeasure. I write this in the 
hope that those concerned may be led to 
change their ideas and may grant better 
facilities to their employees, thus bene- 
fiting themselves through increased pub- 
licity and indirectly through bettering 
their servants’ knowledge. The good re- 
sults of such a policy are not always im- 
mediate, but in the long run it pays. 
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By F. Ht. Colvin 








The illustration shows one of the most 
interesting crank-case boring fixtures that 
we have seen. The fixture itself is very 
clearly shown in Fig. 1, mounted on the 
platen of a Lucas horizontal boring 
machine, with the outer end of the 
fixture supported on the auxiliary table. 











Fic. 1. 


This boring fixture carries five arms, one 
for each bearing in the crank case, and 
each arm has two bushings with a center 
distance of 6 inches. The crank cases 
are located by the overhanging guide, 
which goes in the cylinder hole in the 
upper side of the case, being set for the 
center or crank-shaft bearings first. 

The front end of the boring bar is 
turned down sufficiently to be guided by 
a slip bushing, which is carried inside 
the main bushing in the arm behind each 
bearing as shown by the sketch in Fig. 
3. When the first bearing is bored the 
slip bushing is removed and placed in the 
arm behind the second bearing. The bor- 
ing bar is now guided by the slip bush- 


Fixed Bush 


Ss = \ ,Bearing 
SSS  Fixea Bush _ ‘ 
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Fic. 3. THe Use oF Stip BUSHINGS 


ing ahead of the cutter, and the full-sized 
bushing behind it, which insures steadi- 
ness and alinement, and this is repeated 
until all five bearings are bored and the 
boring bar fills all bearings and bushings. 

After a lot of crank cases are bored 
in this way the locating bar is run 
through the crank-shaft bearing and the 


carriage moved forward to the required 
center distance of 6 inches. This brings 
the boring bar central with the second 
line of bushings that are used in boring 
the cam-shaft bearing. The boring bars 
are ground 0.0015 inch under size and 
have adjustable cutters which are well 


y 


A Novet CRANK-CASE FIXTURI 


cared for. This makes it almost impos- 
sible for these bearings to be much out 
of line as they are all controlled by hard- 
ened bushings in stationary arms with 
fixed distances. This is an extremely in- 
teresting fixture and gives remarkably 
good results. 


MILLING THE CAM SHAFT 


A special machine has been built for 





ing cutter is mounted on a slide on the 
lathe carriage and, as can be seen, is 
driven by a powerful belt. 

The slide carrying the milling cut- 
ter is controlled by a _hardened-steel 
roller of the same size as the cutter 
which is acted upon by the master cam 





Fic. 2. THE FixTURE IN USE 


shaft at the back. This cam shaft is 
held in very substantial bearings, which 
are flattened in front to allow the driv- 
ing roll to pass by in being moved from 
one cam to the other. 

This makes a very simple and effective 
method of milling the cams; the cam 
shaft being milled is firmly supported 
very close to the cut so that exact repro- 
ductions of the master cam are readily 

















Fic. 4. A SPECIAL 
milling the cam shaft as can be seen 
in Fig. 4. These cams are integral, the 
whole shaft being turned from the bar 
in a Lo-Swing lathe, and come to the 
milling machine in the condition shown. 
This machine is built from an engine and 
has a worm-driven head, which revolves 
the stock at the proper speed. The mill- 


CAM-CUTTING MACHINE 


secured and the result has proved en- 
tirely satisfactory After being heat 
treated, they are straightened and ground 
on the regular cam-shaft grinder 

We are indebted to W H Lonsdale, 
superintendent of the Knox Automobile 
Company, Springfield, Mass., for assist- 
ance in preparing this description. 
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By A. Lewis Jenkins* 








In every construction cost must be con- 
sidered, and this frequently dictates the 
choice between cast iron, castings 
or steel forgings for hydraulic-press cyl- 
inders. Cast iron and steel castings prove 
very satisfactory when the cylinder is 
packed in the neck with U-leather pack- 
ing, in which case the bore is only 
finished from the mouth of the cylinder 
to a few inches past the packing, the re- 
maining portion of the bore being cored 
to about or two inches in diameter 
larger than the ram. When the packing 
is placed on the end of the ram the inner 
surface of the cylinder must be well 
finished to prevent wear of the packing. 
For this reason a brass-lined cylinder or 
a steel cylinder bored and ground gives 
best results. For machines that stand 
unused for several weeks at a time, as 
wine and oiling presses, a copper-lined 
cylinder fitted with a cup leather packing 
on the end of the ram is perhaps the 
best, as the surface over which the pack- 
ing moves is not liable to be injured by 
corrosion. The copper lining is close 
grained and assists in making the cylin- 
der impervious to liquids; but unless 
perfectly fitted, water will find its way 
between it and the cylinder, causing leaks 
or even rupture of the lining. 


steel 


one 


FACTORS OF SAFETY 

The factor of safety used in the de- 
sign of cast-iron cylinders should not be 
allowing about 6000 pounds 
inch for the unit working 
steel castings a factor of 
often used, which 


less than 4, 
per square 
For 
safety of 3 to 4 is 
corresponds to a unit working stress of 


from 13,000 to 18,000 pounds per square 


| 


stress. 


inch. 
A most important 
design of hydraulic-press cylinders using 


a high liquid pressure is the density of 


consideration in the 


the material, which is entirely aside 
from the tensile strength. Cylinders with 

factor of safety of from 4 to 6 based 
on the ultimate strength of the material 
are often worthless on account of the 
porosity of the material. Water under 
a pressure of 3000 to 4000 pounds per 


through cylinder 
iron 3 to 4 


square inch will ooze 
walls of open-grained cast 
thick. For these high 
it is well to air-furnace iron, which 
is a very dense material having a tensile 


strength of from 30,000 to 40,000 pounds 


inches pressures 


use 


per square inch; although steel castings 


usually prove satisfactory for this pur- 
pose. 


Porous CYLINDERS 


The failure of cylinders to be thorough- 
ly impervious to liquids is frequently the 
cause of much annoyance and expense 


in connection with hydraulic-machinery 


* Assistant professor of mechanical engineer 
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construction. To satisfy a customer 
wanting a machine at a specified time it 


is often necessary to pass a cylinder 


which, when first tested, failed to hold 
the pressure, the water or oil oozing 
through the walls quite freely. If the 


defective cylinder is only porous in spots, 
it may sometimes be rendered permanent- 
ly tight by peening the porous spots with 
sledges. If the trouble is not localized 
it may sometimes be overcome by pump- 
ing starchy water, prepared from pota- 
toes, into the cylinder and holding the 
pressure at from 500 to 1000 pounds per 
square inch for an hour or more. This 


pressure, the pores would become per- 
manently closed. Cylinders have also 
been successfully sealed by the use of 
Ferrofix and Thermit. 


FORMULAS FOR THICK CYLINDERS 


There are several formulas for the de- 
sign of thick cylinders, none of which 
seem to express the exact relation be- 
tween the stress pressure and thickness. 
It is generally conceded, however, that 
the stress is greatest at the inner sur- 
face and decreases from there to the 
outer surface according to some law. 
This was verified with cylinders used on 
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DESIGN OF 


will usually make the cylinder impervious 
to water but not to oil, as the starch acts 
chemically with some oils used _ in 
hydraulic systems. In 1849, the first 
cylinders used for raising the Britannia 
bridge proved porous and leaky, and 
were made tight by pumping meal gruel 
and salammoniac into them. Salam- 
moniac may be used by simply filling 
the cylinder with a strong solution and 
allowing it to stand for 24 hours; but 
this method is not recommended, for if 
the coating formed on the inside of the 
cylinder should become cracked the 
trouble would again appear. It is readily 
seen that if this solution be used under 


HYDRAULIC PRESS CYLINDERS 


the Britannia bridge. The cast-iron cyl- 
inders, 20 inches in diameter and 83 
inches thick, failed, and were replaced 
by wrought-iron cylinders 8 inches thick. 
To the discouragement of the engineers 
the wrought-iron cylinders expanded 
when subjected to the high pressure, 
causing leakage between the ram and 
cylinder. By the use of larger rams the 
inner portion was expanded until it had 
taken a permanent set without any ap- 
preciable change in the outer diameter, 
which showed that the stress was greater 
at the inner than at the outer portion. 
This law of variation for the hoop 
stress in cylinders subjected to internal 
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sressure has been expressed differently 
yy several authorities as follows: 

Let 

T = Thickness of the cylinder walls 
in inches, 

r= Inside radius of the cylinder in 
inches, 

P= Pressure in pounds per square 
inch of the liquid, 

S=Greatest unit tensile stress in 
pounds per square inch, 

e = Base of the hyperbolic log. sys- 
tem. 

On the assumption that the internal 
ciameter is not altered by the pressure 
of the liquid, Brix deduced the formula 

P 

T=res 

The most modern conception of the law 

of variation of stress in a thick cylinder 

is based on the elastic theory and is 
expressed by Lame, as 


ree 
r=+( s+! ). 
S P 


The formula for thin cylinder assumes 
that the stress does not vary from the 
inner to the outer surface; but is equal- 
ly distributed throughout the annulus and 
is written, 


-1 


Barlow assumed that the sectional area 
of the annulus does not change and de- 
duced the formula, 

P» 


S Pp 


T= 


To compare the results given by the 
above formulas, the curves in Fig. 1 
have been drawn to show the relation 
between S/P and r/T. By solving the 
above equations for S/P in terms of r/T 
they become as follows: 


Prix =, 


Barlow 


For thin cylinder. . = 


It will be noticed that the values given 
by Lame’s formula are between those 
given by Barlow’s and the formula for 
thin cylinders, whereas Brix’s formula 
gives greater values for the thickness 
than any other when S/P is greater 
than 3. 

These curves not only offer an ex- 
cellent method of comparing the results 
given by the different formulas, but 
should be useful to designers of thick 
cylinders. Suppose it is desired to find 
the thickness of a cast-iron cylinder, 20 
inches in diameter, to be subjected to an 
internal pressure of 1000 pounds per 
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square inch and the working stress of 
the material to be 6000 pounds per 
square inch. In this case S/P 6, and 
r 10 inches. To determine the thick- 
ness according to any formula, say, Bar- 
low’s: Trace the vertical line marked 6 
until it cuts the curve and note the cor- 
responding value of r/T. In this case 
r/T 5, and since r 10 inches, T 2 
inches. The values for the thickness as 
given by the other curves are similarly 
found to be as follows: Brix 4.34 inches, 
Lame 1.83 inches, thin cylinder 1.66. 
This variation in results has attracted 
the attention of many engineers and 
mathematicians who have endeavored to 
verify some of these formulas by ex- 
periment, among whom is Professor 
Goodman, of Leeds, Eng. He, by the 
use of a delicate extensometer, placed at 
different depths in radially drilled holes, 
was able to determine the stresses at 
these depths. As a result of this in- 
vestigation he found the stresses almost 
coincided with the values given by Bar- 
low’s formula.’ Hence, notwithstanding 
the fact that Lame’s formula is based 
on the modern theory applied to stresses 
and strains in elastic bodies, Barlow’s 
formula is probably the most accurate 
statement of the law of variation of 
stress in the wall of a thick cylinder. 
Bottoms of cylinders are often made 
hemispherical, with the same radius and 
thickness as the cylinder walls, but some 
designers prefer to use an inside radius 
equal to 34 and a fillet equal to '4 the 
diameter of the cylinder, and a thickness 
equal to that of the cylinder walls. 
The thickness of a hollow sphere ac- 
cording to the above theories is as fol- 


lows: 
‘ Ps 
Brix. .s. 2. m™ 
re 
nuke. .... Ten», 
2k P 
S4+P 
Lame.....T=» NS > :). 
mene . ee 
Thin cylinder... T = 
\ ~ 


By these formulas the thickness of a 
sphere is less than the thickness of a 
cylinder of the same radius, hence, either 
of the above mentioned proportions 
should give satisfactory results. 

Cylinders should never be designed 
with flat ends as the initial stresses and 
the crystallization produced during cool- 
ing render them weak. 

In designing a hydraulic press for gen- 
eral purposes it is customary to sup- 
port the cylinder on a steel or wooden 
sill by means of two flanges, each con- 
sisting of a flat plate equal in breadth to 
the outside diameter of the cylinder and 
reinforced with ribs. These flanges are 
considered as cantilever beams, uniform- 
ly loaded, each flange taking half the 
load. Another method frequently adopted 
for a certain class of presses is to sup- 
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port the machine by a sole plate on the 
bottom of the cylinder; there being no 
sills in this case, lugs are cast on the 
sides of the cylinder to receive the strain 
rods. These lugs may be considered as 
cantilever beams at their ends, but in 
many instances the load is not equally 
distributed among them because some of 
the rods may be stressed more than 
others, due to the unequal density of the 
material to be squeezed in the press. 
The unequal density of the material be- 
comes a serious consideration in the de- 
sign of presses used for baling waste 
paper, tin cans and like materials; which 
is due to the fact that it is almost impos- 
sible to distribute the material evenly 


while charging the press. In some cases 


a small flange or ring is cast entirely 
around the cylinder and supports it in 
a hole cast in the sill. 

Great care should be exercised in the 
design of flanges or lugs for cylinders 
to prevent the castings from being 
spongy in the neck, which is a most ob- 
jectionable place if U-leather packing is 
to be used: there. Holes for pipe con- 
nections should be_ strengthened with 
bosses or the cylinder will be weakened. 

When cast, the outside of a cylinder 
cools more rapidly than the inside and 
this causes the inner portion to have an 
initial tensile stress when cold. This 
stress may be relieved by annealing or 
obviated by having a pipe placed in the 
core through which water may be cir- 
culated. By cooling the core it is pos- 
sible to produce an initial compressive 
stress in the inner portion which will 
greatly increase the strength of the cast- 
ing. 








‘The Expense Burden 
By A. A. PRaTt 








I wanted information about the cost 
of some small tools, and visited the shop 
of a typical Pennsylvania Dutch machin- 
ist. He looked me over and asked if 
I was going into the business. I ex- 
plained the situation, saying that I 
wanted the figures for a friend of mine 
in New York. To this he replied that 
he might as well give them to me, for 
if he didn’t, I would get them elsewhere. 
“You generally get what you go after.” 

I thanked him. 

He gave me the prices and said: “That 
is what they cost me, but I can’t make 
‘em for that. That is, my books show 
I don’t make so much profit as I would 
if they only cost me that.” 

I carefully explained that he probably 
had no charge for overhead expense, sell- 
ing expense, etc. It took him a long time 
to see through it, but finally he grinned 
and said: “Yah! I see vot dose tools 
cost iss not vot dey cost, but more. Aind 
id >” 

Just se! The expense burden is ever 
with us, like the poor. 
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The Change Can B. 
Accomplished by Us 


of Common Sens 








Much has been written on the premium 
and kindred systems and time saving in 
shop operations. I have attempted to fol- 
low these articles closely and so far have 
failed to find anything that promises im- 
provement on the premium system with- 
out a more than compensating clerical 
expense. Much of the matter written has 
been open to the objection, from the shop 
man’s view, that it was theoretical rather 
than practical, or was written from the 


By L. Chamberlain 


it has been in use and the prominence and 
“up-to-dateness” of some of the firms us- 
ing it, the lack of information concerning 
it is surprising. Last year, wishing to 
know whether we were in the van or 
trailing along behind with our system, 
some phases of which were not satis- 
factory, we wrote to a dozen prominent 
firms, all heavy advertisers in the AMER- 
ICAN MACHINIST, asking their opinion on 
certain doubtful points. In reply we re- 
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office point of view without considering 
actual conditions in the shop. 

Without attempting to open up the old 
question of productive and nonproduc- 
tive help, it must be admitted that pri- 
marily all systems are evolved for the 
economical production of output, either 
through a bonus to the men or an accu- 
rate knowledge of costs, and that any 
system requiring the working man either 
to make out voluminous’ reports. or 
to be bothered by others doing so has 
elements of weakness in it; nor, on the 
other hand, should it be one that re- 
quires unnecessary labor in the office 
but all work possible should be placed 
there. When we employ a S50 clerk to 
make out time slips and reports, we lose 
his time plus 10 per cent.; when we 
cause a 30c. shop man to do this work, 
we lose his time plus overhead charges 
and profits. This may not be the usual 
way of looking at it, but that is what it 
amounts to. 

The premium system, therefore, has 
gained many friends and users, but even 
they as yet use it in only its elementary 
forms, and considering the length of time 
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SPECIMEN CARD SHOWING How Cost WAs REDUCED 


ceived no information on the _ subjects 
asked for, but rather, questions asking 
our policy and practice on the same and 
different points. From this and inquiries 
received since, it is evident that very few 
firms have any definite policy for appor- 
tioning premium for men running more 
than one machine—such as two lathes, 
or a number of automatics. Nor is there, 
so far as I can learn, any settled method 
of changing from piece to premium 
work, of which subject I have been asked 
to treat in this article. 

For the information of those who have 
not been following current literature on 
the premium system, I quote from the 
book of rules that the company I am con- 
nected with places in the hands of each 
of its new employees. It is a simple ex- 
planation of the fundamental principle of 
premium work, and the employee is ex- 
pected to learn the rest as he goes along. 


RULES COVERING PREMIUM SYSTEM OF 
WAGE PAYMENT 


(Many entering the company’s service 
have not previously worked under the 
premium system and do not understand it. 





It is everywhere conceded by those wh 
have tried and understand the system tha 
iz is the best and fairest plan existin 
both for workman and employer. W 
have been using it since 1898, and th 
following rules are based on this long pe 
riod of experience). 


GENERAL EXPLANATION 


The premium system is a plan by) 
which a bonus is given to the rapid and 
skilful workman whose output exceeds 
that of the average man who turns out a 
steady good day’s work. This system can 
only be applied where there are many 
pieces of one kind to be handled. The 
work in our shop is, therefore, made up 
partly of “premium jobs” and partly “day 
work jobs.” With premium jobs a “time 
allowance” is fixed for each job. This 
time allowance is the time which it should 
take an average good man to turn it out 
on day-work basis. Time saved by the 
rapid workman on such a job is divided 
equally between the workman and the 
company ;—for example—the time allow- 
ance on a certain job may be 3 hours; 
a rapid workman may turn it out in 2 
hours. He will be paid on this job for 2 
hours at his hourly rate, and receive in 
addition thereto a premium of one-half ot 
the time saved, or hour. This man’s 
earnings, therefore, will be for this par- 
ticular operation 25 per cent. bonus on 
the time actually put in. 


FUNDAMENTAL PRINCIPLES 


There are two fundamental principles 
underlying this system, as follows: 

(a) Every man working on premium 
jobs is guaranteed his regular day wages 
as a minimum. 

(b) All time allowances after being es- 
tablished will not be changed for at least 
one year, unless important changes are 
made in design, method of handling, or 
machinery used in manufacturing. 

We believe thoroughly in the rapid 
workman making liberal wages when his 
work is of good quality, but this system 
in no sense of the word means allowing 
men to make high wages when delivering 
only ordinary day work services. 


CLASSIFICATION OF MEN 


In making premium allowances five 
classes of men are considered. 

1. The exceptionally speedy man. 

2. The high-grade speedy man. 

3. Above the average. 

4. The man who makes time allowance 
only. 

5. The slow man. 
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In fixing premium allowances no at- 
tention is paid to No. 1. The minimum 
time in which No. 2 can do a good job is 
ascertained and 50 per cent. added to 
this, and this is considered the time al- 
lowance on the job. 

It is not intended or expected to make 
a time allowance that will enable No. 4 
and No. 5 to make premium. If No. 2 
can make 25 per cent., No. 3 should 
make 15 per cent. and it is assumed that 
the allowance is fair. If No. 4 and No. 5 
cannot make premium, the fault lies with 
them, and it is optional with the fore- 
man whether to keep or dispose of their 
services. 

INSPECTION 

All premium work, as well as day work, 
will be carefully inspected by the shop 
inspectors. This inspection will usually 
be made shortly after a job is finished, 
but sometimes may not be made for quite 
a while, depending upon the work ahead 
of the inspectors. 

SPOILED WorRK 

For all pieces rejected by the inspector 
or foreman, and scrapped, workman will 
be charged “time allowance” on_ that 
piece. Loss of material and labor of any 
previous work will be borne by the com- 
pany. 

Where faulty work is discovered before 
the job is finished, the time necessary to 
repair it will be charged against the job. 

With this explanation I will return to 
my subject. 

The difficulties, mainly psychological, 
encountered in changing from piece work 
have deterred many firms from using the 
premium system, and, while this paper is 
a recital of facts and the result of prac- 
tical observation by one who is up against 
the question every day, it is to be ex- 
pected that it will be difficult to outline a 
definite, satisfactory plan, that, adopted 
by others, will work out satisfactorily. 
The best I can do will be to outline the 
system practised by several companies 
where the change from piece to premium 
work is still in evolution. 


CHANGING FROM PIECE WORK TO PRE- 
MIUM SYSTEM 


It is to be regretted that we cannot 
always deal with people frankly and 
openly, but we cannot, and we must, 
therefore, deal with human nature as it 
is, not as we would have it. The reason 
for a large majority of failures can be 
traced to the fact that someone laid out 
their plan of action and expected, or at- 
tempted, to force facts to conform to 
their theory. Facts are notorious for 
their stubbornness, and to this same class 
belong the mass of men until they can see 
definitely and clearly whither they are be- 
ing led. It is necessary, therefore, to 
move along the lines of least resistance, 
compatible with discipline. 

Be they just or absurd, the prejudices 
of the men as a whole must be taken into 
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consideration if we are to apply a remedy 
or effect a change that concerns them as 
a body. It is possible to effect any re- 
form if only one point is pressed home 
at atime. The average boy will not fight 
at the first blow, but says, “Just hit me 
again,” and he may be hit again with 
safety if one waits long enough for him 
tc cool off. This is not cowardice, but a 
trait that shows up in a man as conserva- 
tism; so, even when changes are really 
for their benefit it is necessary to use 
strategy. Sometimes changes-of this kind 
mean a pocket edition of Sherman’s char- 
acterization of war, but at all times it is 
a game of chess, and the wise man sacri- 
fices a few pawns, knowing that as his 
game is good he will ultimately be able to 
say “checkmate.” This, however, must 
not be taken to mean that the usual brand 
of what is called diplomacy is used; nor 
does it mean any compromise short of 
absolute justice to both sides. But it does 
mean not to force disagreeable facts into 
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whether the premium is 50 per cent. and 
he gets 25 per cent. and the company 25 
per cent., or whether it is arranged so 
that the allowance is 25 per cent. and he 
gets all of it. If a job is so set that it 
is possible to make more than 25 per cent. 
added premium, the condition has arrived 
that brought the piece-work system into 
disrepute; namely, that the cost has got 
beyond the limit figured by the employer, 
and as there was no redress under the 
piece-work system, the only alternative 
was to cut. Under the premium system 
the employer has guaranteed no cut for 
a year, figuring that if the time was set 
too high, the fault was partly his and he 
is willing to stand for half the difference, 
the other half is what the man pays for 
his yearly guarantee. 

To herald the fact that on a certain 
day all piece-price allowances will be 
superseded by premium allowances is to 
invite resistance from the moment the 


notice is posted. To avoid this friction 
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MAKING AN EXCESS PREMIUM 


prominence when it is not necessary. I 
am assuming in this connection, and this 
assumption is generally correct, that the 
change from piece to premium plan is be- 
ing made for the reason that piece prices 
have reached the place where they are 
beyond control and are higher than they 
should be, or that work is being curtailed 
in order to prevent a cut. 

It may appear as though an injustice 
were being done the employee by chang- 
ing under these circumstances; but it is 
not so in any sense of the word. It 
simply means that justice is being done 
the employer and matters are being so ar- 
ranged that a man may increase his earn- 
ings with proper industry. One of the 
most frequent objections urged by the 
unthinking man ic that he objects to giv- 
ing half his earnings to the companv 
that he works and makes the saving and 
they get half the benefit. In instances of 
this kind I carefully reason cut with the 
man that it makes no difference to him 


and possible conflict requires not diplo- 
macy so much as common sense and hon- 
esty and the ability to reason cause and 
effect. The mechanical change from piece 
work to premium work is small. 

Before starting to change over, it were 
well to assure ourselves that the average 
wage of the men affected is equal to that 
paid elsewhere for a similar class of 
work. It is the usual practice to set a 
smaller rate for piece work than for day 
work, although a good reason for this 
has yet to appear. The very fact of 
equalizing wages, which usually means a 
raise, is pleasing to the men. This being 
done, the road is clear for a start. 


CHANGES SHOULD BE MADE IN 
Busy TIMES 


Changes should preferably be made In 
busy times, and those prices which are 
too low should be picked out and changed 
first, and if it is found necessary to fix 
the premium on some of these so that the 
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man figures that he is receiving more 
than under the piece-work system, so 
much the better. After the idea has been 
firmly implanted, and the men assured 
that no changes will be made for a year 
at least, one can proceed more boldly and 
change prices that have been too high, 
but it should be done gradually. On 
parts that are liable to become obsolete 
soon, prices should not be changed, but 
the time on all new work going into the 
shop should be set upon a premium basis. 
In doing this no consideration should be 
given to former piece-work rates, save as 
a record of time consumed. No trimming 
should be done, as it has after conse- 
quences. Either to change over is bene- 
ficial or it is not. If you change over, 
do it thoroughly or let it alone. By act- 
ing fairly and following the rules of the 
game, no discord will result, and in three 
months a considerable saving will be 
noted. 


AN ILLUSTRATION OF TREND OF CosTS 


It was my intention te show how, un- 
der the premium system, a man might 
earn more than under the piece-work sys- 
tem, at much less cost to the manufac- 
turer, but as it has always been our prac- 
tice never to cut prices, either premium 
or piece, I find it impossible to make such 
showing from our records. The 
tion is true, however, with regard to any 
shop where prices are cut when a man’s 
earnings exceed a certain amount, be- 
cause, as I have stated in a previous ar- 
ticle, the man soon learns where the line 
is drawn, and that it is as easy for him 
to earn money working slow as it is 
working fast. Instead, is a standard rec- 
ord card, on which day-work entries are 
shown in black, piece work in red and 
premium work in green, showing how a 
price may be reduced in changing from 
piece to premium work, even to an unjust 
degree—provided it is not done too often 
and the employee has faith in the ulti- 
mate good intentions of the employer. 
The record card shows that the cost under 
piece work S$2—and incidentally 
shows some mighty poor guessing on the 
part of the setter. Under the premium 
system, the average cost is 69 cents. The 
that the estimated 
low. Assuming, 


asser- 


was 


record also shows 
minimum 
however, that the allowance be raised to 
3 hours and 45 minutes, which would be 
very liberal, and the average time con- 
sumed to be 2 hours and 30 minutes, the 
average would then be 62 cents 
for a 20-cent man, and he would make 
25 per cent. on his wages. 

This record, see Fig. 1, has been chosen 
to show an extreme case of how a price 
may be reduced without causing any 
trouble. All allowances about which a 
complaint is made are investigated and 
if it is shown the complaint is justified, 
the allowance is changed, for two rea- 
sons: first, because it is the company’s 
policy to be fair with its men, and second, 


was set too 


cost 
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because it pays -to increase the allow- 
ance to a fair basis, as otherwise the men 
arrive at the same conclusion as they do 
in regard to piece work—if they cannot 
make money there is no use hurrying. 
Consequently, the cost to the company 
increases not only by the one-half they 
would save, but the job is often loaded 
with time from some other job, in order 
to lower the premium on that one. 

The thing to guard against, however, 
in connection with changing allowances 
already set, is that the time is not inten- 
tionally prolonged in order to raise the 
allowance. We have had the men make 
the proposition to the foreman to set 
premium allowances at the time shown 
on the records for day work. This is in- 
variably refused, as it is desired to al- 
low the men no voice whatever in fixing 
allowances. Numerous strikes and count- 
less disputes have been, and are, the re- 
sults of their having a voice in setting 
piece-work prices. If you have any 
trouble in this respect, investigate your 
foreman’s methods, and let the men un- 
derstand that what is not right will be 
made right, but that you personally must 
be assured that it is right before it is 
settled. 

A superior officer once informed me 
that as the men were directly concerned 
in the price set, it was no more than fair 
that they have a voice in the setting. I 
asked him to consider carefully what his 
statement meant, and where it would lead 
to, and if he were then of the same opinion 
I would do as he wished. I believe he 
took my view, as the matter was not 
brought up again. 

I have also been asked: “Are not such 
methods too drastic, do they not make the 
men dissatisfied?” My answer to that 
is, “Yes! For a time.” But under any 
conditions, save of their own choosing, 
dissatisfaction is bound to occur among a 
certain class of employees, and by taking 
this matter out of their hands gradually, 
we have removed one prolific cause of 


dissatisfaction. The principle being es- 
tablished, the newcomer takes it for 
granted. It may border a little on pater- 


nalism, but most of us like a little of that 
if it is not too patent. 


PACE MAKERS 


Our present system of setting allow- 


ances works very. satisfactorily and 
makes the hold-up process practically 
impossible. For instance, in a certain de- 


partment the work is divided into four 
Two pace-makers are se- 
lected on each class of work—men known 
for their skill and honesty. These pace- 
makers are given all the new work, as 
far as possible. It has been found that 
10 per cent. added to their minimum 
time makes a fair minimum for the other 
men. The pace-makers receive the bene- 
fit of this 10 per cent., and 50 per cent. 
is then added to this as a premium allow- 
ance. Premiums complained of as too 
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low are also referred to them. The jobs 
done by them are checked up by records 
of similar jobs in the office, so that gen- 
erally a fair premium is arrived at. So 
far, not a single allowance has been ob- 
jected to, nor an objection entered by the 
cost department, and a much better feel- 
ing has been engendered in the depart- 
ment, increasing the output about 30 per 
cent. Many instances where there was 
a deadlock between the cost department 
and the factory, owing to the foreman’s 
attitude, have been settled. Another fea- 
ture that has been noticed, is that several 
of the men have taken exception to the 
assumption that the pace-makers were 10 
per cent. faster than they were, and have 
asked that 10 per cent. be added to any 
premium allowance set on their time. 
This is granted where the skill of the man 
and the records justify it. It has also 
been noticed that some of the men always 
endeavor to beat the record of the pace- 
maker. This is not encouraged, how- 
ever, as quality is always considered be- 
fore quantity. More speed, either in the 
pace-makers or other workmen, is not 
desired. 

In using pace-makers, there are two 
things to be figured out: First, how much 
faster the pace-maker is than the No. 2, 
or high-grade, speedy man; and second, 
how much the pace-maker will increase 
his speed on the same job at subsequent 
trials. On the class of work referred 
to, which is entirely independent of ma- 
chine help, it has been found that if given 
the same job again, the pace-maker de- 
creases his time from 10 to 15 per cent. 
It is not expected, of course, that the 
average man is going to make the maxi- 
mum premium at his first trial, as prices 
The way it 


are not set on that basis. 
works out is that the pace-maker on old 
work is generally able to make 25 per 


cent. more premium than the man in the 
next grade. In my estimation, this is 
as it should be, and our company has 
adopted the principle of allowing its ex- 
ceptional men all they can earn, even 
though the pay of some runs very high. 
The criterion is not what they can do, 
but what other men can do, and when a 
man gets to be in this class he is usually 
indifferent as to what other men may 
say of his industry, or his running more 
than one machine. 


ANOTHER ILLUSTRATION 


The second card, Fig. 2, is interesting 
as showing another phase of the question, 
a decided reduction being made in the 
original cost and men still making an ex- 
cess premium. The piece price, as shown 
on this card, was $1.75 each; the average 
time 3 hours. This is not shown on this 
card, as the figure 2 in the upper right 
hand corner denotes another card before 
this. The first entry, in black, shows a 
beginner doing the operation on day 
work. The next entry is the same boy, 
who has .received a raise, and has evi- 
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ently made good, as shown by the re- 
uction in time. The next five entries are 
yse of men apparently trying to boost 


the allowance. The letter A over these 


lumns denotes that the cards were gone 
ver at this period; the X over the four- 
eenth entry was placed there at the time 
he cards were looked over, and when the 
card was filled to that space, it was kept 
yut for checking. That the operation 
was simple is shown by the fact that 
these same men reached the time of “A. 
B., No. 291,” who is a speedy man, in 
subsequent trials. 

These cards show considerable varia- 
tion, and what might be termed rather 
poor judgment in setting allowances 
one being too low and the other too 
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high. There are several reasons for this, 
however: 

First. That the machine element does 
not enter into the operation at all. 

Second. The, then, foreman was an- 
tagonistic to premium work, and not re- 
liable in his time setting. 

Third. Types and methods were new. 
We, therefore, had no records to compare 
with. But they emphasize a point which 
I have sought to bring out, that is, to 
be careful of every allowance, as the ag- 
gregate of a lot of bad setting is very 
costly. 

Another abuse which the premium sys- 
tem prevents is the habit of some fore- 
men of setting a piece price on small 
and single jobs. This is not prevented 
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primarily by the premium system, but by 
the method of time comparison and rec- 
ords, so that snap judgment on either the 
part of the foremen or the office is pre- 
vented. This practice is more prevalent 
among foremen than is generally thought 
to be the case. 

The whole operation of changing over 
from piece to premium work, then, can 
be epitomized in “Use common sense and 
judgment,” for after all is said and done, 
it does not require great talent and in- 
tellect to manage a large manufacturing 
plant; for, as someone has said, “The 
path of success in business is invariably 
‘com- 


‘ 


the path of common sense,” and 
mon sense” is not the exclusive vassal of 
any one class or condition of men. 








Reciprocating Fixture for the Milling Machine Sy 4./. Baker® 








In an earlier article some milling fix- 
tures were illustrated which were of the 
“rotary” type. It is intended here to deal 
with fixtures which may be classed as 
reciprocating, that is such as are used in 
cases where the table feeds back and 
forth, and two fixtures are employed, one 
of which is being loaded, while the other 
is worked upon. While this arrangement 
necessitates a double traverse of the 
work, it is perhaps the nearest approach 
to the rotary method of milling that can 
be employed. It has furthermore the ad- 
vantage of a double or finishing cut, for 
although no change is made in the hight 
of the knee or head, yet the return stroke 
takes out all the spring in the cutter and 
work, and gives a light scraping cut. 


MILLING OIL PuMP CASTINGS 


In the first example, Fig. 1, a No. 3 
Cincinnati vertical milling machine is 
shown milling the main surface of an au- 
tomobile oil-pump casing. These are made 
of malleable iron, with about 1/16 inch of 
metal to be removed. There are two 
halves, both of which are accommodated 
in the same set of fixtures by simply 
changing certain loose screws, and the 
gripping plates. The piece is supported 
on three fixed points marked A, in Fig. 2, 
and additionally supported by the ver- 
tical plunger B which is moved up through 
the medium of the horizontal plunger and 
nurled-head screw, which will be seen at 
the front of the fixture. The actual 
holding of the work is accomplished by 
two swinging jaws, which are _ forced 
against the round boss, and the flat side 
by the two large hexagon head screws 
seen in the side view. 

These jaws in addition to moving in, 
are so placed that the gripping edge :s 
vertically over the axis, and consequently 
as they move forward they also move 


*In charge jig- and tool-designing depart- 
ment. Cincinnati Milling Machine Company. 


down. This, of course, tends to force 
the work more firmly onto the support 
points. Two separate fixtures are pro- 


vided, and the machine is equipped with 
the automatic reverse feed, which permits 
the operator to devote the whole of his 
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attention to inserting and removing the 
pieces. 


CONVENIENCE AND RAPIDITY OF 
OPERATION 


The fixtures may be so placed on the 
table, that there is just time for one piece 
to be removed, and a fresh one substi- 
tuted, while the cutter is operating over 
the other fixture. This, it will be seen, 
reduces the milling time of the piece to 
the limit imposed by the capacity of the 
operator to handle the work. 

In this example the width of the cut 
was 6 inches, and length of cut 7 inches. 
The cutter, which was a 7'4-inch standard 
face mill, was run at a speed of 56 revo- 
lutions per minute, and the table fed at 
the rate of 16 inches per minute. This 
gives a milling time of 114 minutes per 
piece. 


MILLING Vise BoplEs 


The second of this series is shown in 
Fig. 3, which illustrates the rough milling 
of a No. 3 milling-machine vise body. The 
arrangement of the machine is similar to 
that shown in the preceding example. The 


machine is a No. 4 Cincinnati vertical 
fitted with 10-inch high-power cutter. 
The fixtures are also of the vise type. 


They consist of a body carrying three 
fixed support screws and two fixed grip- 
ping pieces shown at C in Fig. 4. These 
gripping pieces are inclined on the work- 


2 Jaws, Harden & Drawn 


ing face, and acting on the flange of the 
work, force it down into the supporting 
points. The moving jaw of the fixture is 
free to rock or swivel in a _ horizontal 
plane around the body. This permits of 
its adjusting itself to the rough casting. 
The thrust of the clamping screw is taken 
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FIXTURE FOR MILLING OIL-PUMP CASINGS 


up by a hardened steel plug driven into 
the movable jaw. In operation the right- 
hand fixture is first filled, and the feed 
started. When the table has traversed 
the requisite distance for milling the 
work, the feed reverses, and the operator 
without leaving the front of the machine, 
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Fic. 4. FIxTURE FOR HOLDING VISE BoDy ON MILLING MACHINE 


leans over the table and raises the feed- 


change lever from the position “4 B.C. 
to “4 B. D.,” which means that the rough- 


ing feed of 734 inches per minute is 


changed instantly to a finishing feed of 20 


inches ‘per minute. This is, of course, 


done without stopping either spindle or 
feed. The table now traverses to bring 
the left-hand fixture, which by this time 
is loaded, toward the cutter. When it has 
closely approached the cutter the opera- 
tor again changes the feed lever, and 
drops back to 734 roughing feed and so 
on, repeating the operation for each piece 
of work. 


Wuy FEED CHANGE Is Mapt 


It may be asked why a feed of 20 inches 
per minute cannot be maintained both 
for roughing and finishing. The answer 
to this question would be that at such a 
feed the amount of material to be re- 
moved, often reaching '4 inch in depth, 
would break out the edges of the work, 
and give an unsightly job. The width of 
cut in this case is 8 inches, the length 
15'4 inches and the milling time 3 
minutes per piece. 

The application of the method outlined 
above should be made where the quantity 
of pieces does not justify the cost, or 
where the size or shape of the work pre- 
vents an economical arangement of rotary 
fixture. 








The Various Effects of Sulphur in Steel 


By bk. Fk. Lake 








Sulphur is one of the native elements 
of the earth that is found in large quan- 
tities, free from combinations, especially 
in volcanic regions, as well as combined 
with metals in the form of sulphide. Sul- 
phur is given off from the fuels used in 
refining steel and in the high tempera- 
tures combines with the oxygen of air in 
the form of a dioxide SO. and a part of 
this is liable to be trapped in the metal 
unless precautions are taken or slags are 
used to remove the sulphur. 

When in steel in the form of sulphide 
it causes it to crack, tear and check in 
rolling, forging, heat treating, or hot- 
working, and therefore the term of “hot 
shortness” has been applied to its effect 
on steel. This is the opposite of the ef- 
fect of phosphorus. Its effect on the 
properties of steel when cold have not 
been accurately determined, but it seems 
certain that the effect is not detrimental 
to any extent. 

When steel is heated beyond a dull red, 
sulphur in the sulphide form is said to 
cause a crystallization to take place, and 
when high temperatures are reached the 
grain becomes very coarse as the sulphur 
is dissociated and forms into a gas that 
diffuses between the iron crystals thus 
separating them and preventing perfect 
cohesion. When contraction by cooling 
takes place this may cause microscopic 
cracks, or even cracks large enough to be 
seen by the naked eye. These, of course, 
weaken the metal. 

Sulphur takes two forms in steel, one 
of which is sulphide of iron, and the 
other sulphide of manganese. Iron sul- 





phide (FeS) usually forms when the sul- 
phur is high and the manganese low, as 
sulphur has a greater affinity for man- 
ganese than for iron. Until the mangan- 
ese is satisfied, sulphide of iron is not 
liable to occur, and this latter form does 
not often occur in commercial steels. It 
is more brittle than manganese sulphide, 
and at the proper temperatures for roll- 
ing steels is in a liquid state, thus there 
is no cohesion between it and the mole- 
cules of steel. Instead of coming to- 
gether in drops, as manganese sulphide 
does, it spreads out in webs or sheets, 
which are very pale in color and usually 
completely surround the manganese sul- 
phide. When rolling steel these are 
made to cover a comparatively large 
area and the effect of iron sulphide is 
thus very injurious to the metal, as it is 
weak and liable to break along these webs 
or sheets. Owing to its liquid state iron 
sulphide is more liable to cause trouble 
at the rolling temperatures whether this 
temperature be used for rolling or for 
forging, welding or heat treating the steel. 

Sulphide of manganese (MnS) is 
formed by the uniting of manganese and 
sulphur and is invariably found in steel; 
this being the form that sulphur takes in 
all the good grades of steel, and if there 
is enough manganese present al! of the 
sulphur in the metal will assume this 
form. It usually forms in globular spots, 
but when the metal is rolled or ham- 
mered, these generally elongate and un- 
der the microscope they show a pale slate 
or dove-gray color. 

Opinion differs as to the injurious ef- 





fect of manganese sulphide upon steel, 
but, however this may be, it is not as in- 
jurious as iron sulphide. It has been 
melted in coke-fired assay furnaces that 
would not melt mild steel, which would 
indicate that it was injurious when steel 
was heated to comparatively high tem- 
peratures. It frequently occurs’ with 
manganese silicate (slag) and it segre- 
gates together with phosphide of iron in 
the form of ghosts. In this case it may 
be very injurious to steel, and especially 
so where the sulphide is magnified by 
rolling the metal. 

Sulphur, when added to soft iron that 
is low in sulphur, increases the strength 
of the metal, partly by closing the grain 
and partly by increasing the combined 
carbon. Owing to this tendency to in- 
crease the combined carbon and form an 
iron carbide, it has a hardening effect on 
the metal. Its effect on the _ tensile 
strength of steel has not been definitely 
settled, but up to 0.10 per cent. it does 
not alter the elastic ratio, elongation or 
reduction of area to any extent. The ac- 
tual percentage of sulphur at which steel 
ceases to be malleable or weldable varies 
with other ingredients. Each increment 
of manganese raises it and it is lowered 
if the steel ingots are cast too hot. 

Attention is being turned to the effect 
of sulphur, noted in the preceding para- 
graph, and the old theory that sulphur 
should be reduced to a mere trace in 
steel is beginning to be doubted, as some 
of these effects could be made beneficial 
if the injurious effects could be overcome. 
Some recent investigations have led to 
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the belief that the oxides are the real 
source of weakness and failures in steel, 
and if these can be removed, the injur- 
ious effects of sulphur can at least be 
nullified with a probability of its being 
made beneficial. 


CAUSE OF HOTSHORTNESS PROBABLY 
Not DuvE TO SULPHUR 


In the manufacture of “ingot iron,” a 
metal in which the impurities have been 
reduced to as low a point as possible 
commercially, to make it as nearly non- 
corrosive as possible, the oxygen has 
been materially reduced in percentage. 
In perfecting the process it was at first 


THI 


difficult to make metal that would not 
blister and crack on the edges when 
rolling. By abandoning the use of fer- 


ro-manganese and using ferro-silicon, or 
a material that acted similarly, to remove 
the oxides from the bath and afterward 
treating with less than 0.1 per cent. of 
aluminum in the ladle, these difficulties 
were overcome. This would seem to add 
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further evidence to the theory that it is 
not sulphur but oxygen, which is prob- 
ably present in the metal in the form of 
oxides, that causes the hot-shortness met 
with when rolling, forging, welding, or 
heat-treating steels. 


THE BAD EFFECT OF SULPHUR PROBABLY 
EXAGGERATED 

According to the old theory, 0.08 per 
cent. of sulphur made crucible steel ab- 
solutely worthless for welding, forging, 
rolling, etc., but I have recently 
samples of crucible steel that had the 
oxides reduced to a minimum, and the 
sulphur at 0.08 per cent. that were forged 
under the steam hammer without any 
signs of checks. Another piece of this 
same steel which contained 0.60 per cent. 
of carbon was welded onto machinery 
steel to form the cutting edge of an ax, 
and apparently the weld was perfect as 
there were no signs of a crack when it 
was ground to shape. This ax was stood 
on an anvil with the cutting edge up and 
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given 20 blows with a heavy sledge be- 
fore the edge broke, and even then the 
weld was not harmed. Another test was 
to drift a hole 4 inches in diameter in 
stock 1!'% inches thick and 4 inches wide 
without destroying the drift. In still an- 
other test a 4<-inch set stood 200 blows 
from a 12-pound sledge without breaking. 
This same set was then used in the daily 
work at the mill! until it was worn out and 
it outlasted two sets made of stock steel. 
The tensile strength was a little better 


than the ordinary in this high-sulphur 
steel. 
With steels as ordinarily made at 


present the sulphur should not exceed 
0.10 per cent. for any use, but for tool- 
making or other uses where the metal 
has to be repeatedly heated and cooled 
this should not be over 0.03 per cent., 
and preferably as much lower as pos- 


sible. Steel as now made would be 
much better for nearly all kinds of work 
if the sulphur could be reduced to 
a trace. 








Automatic Machine 


for Winding Different Shaped Pole Coils 








The edgewise winding of pole coils 
with copper bands by hand has proved to 
be a very tedious and expensive process. 
In order to attain a cheaper method, the 
Schweizerische Werkzeugmaschinenfab- 
rik Oerlikon, at Oerlikon, near Ziirich, 
Switzerland, has placed on the market a 
new machine by which the manufacture 
of such coils can be carried out with 
amazing rapidity and therefore at a 
considerable decrease in cost. 














AUTOMATICALLY OPERATING COIL- 
WINDING MACHINI 


Fic. 1. 


The machine works entirely automat- 
ically. The magnet mandrel is fastened 
to its slide, the copper band is clamped 
in holder then the 
operates until the spool has received a 
sufficient number of windings. The ma- 
driven by a belt pulley and a 
coupling. The 


its and mechanism 


chine is 


spring friction tension 





table, which at the same time acts as 
a slide, has a combined motion, either a 
simultaneous rotary and_ longitudinal 
movement, or only a rotary one. The 
rotary movement transmitted by a 
worm, and the longitudinal by rack and 
pinion, etc. These two motions have a 
common drive and are interchangeably 
put in operation by the reversing lever 
and coupling. 

Coils of any desired shape and of vary- 
ing sizes, are produced to equal advant- 
age on this machine. The accompanying 


is 
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THE Coits Wounpd on AuTO- 


MATIC MACHINE 


SOME OF 


figures, 2 to 7, show a few usual forms. 
Copper bands from 0.04 to 0.55 inch 
thick, by 0.70 to 2.65 inches wide, with 


any proportion of breadth to thickness, 
are wound without difficulty, assuming 
that the radius of curvature is not less 


than the width of the band. 
It will handle oval or rectangular coils 





up to 39 inches long or the same diameter 
of rounds, with any number of windings, 
the machine weighing about 4400 pounds. 








Automatic Devices for the 
Mints 








It is announced that machinery is in 
the very near future to make some ma- 
terial savings in expense at the United 
States mints located in Philadelphia, Den- 
ver, San Francisco and New Orleans. The 
devices in question are an automatic 
weighing machine and an automatic feed 
for the stamping presses. 

At the present time each coin is 
weighed and “adjusted” by trained op- 
erators, mostly women. The automatic 
weighing devices will do this mechan- 
ically. 

The automatic press feed is said to be 
the invention of a mint employee. Form- 
erly, the coins were fed into tubes by 
the press operators and automatic fin- 
gers drew out the bottom coin, placing 
it under the dies to be stamped. By the 
new device, the coin disks are poured 
into hoppers which hold a supply good 
for forty minutes, these being automat- 
ically and continuously fed to the presses 
without the attention of an operator for 
each press. An electrical device acts 
to automatically stop the press at the in- 
stant that any disarrangement causes 
stoppage in the feed. As the coinage of 
the several mints involved reached the 
enormous figure of 173,000,000 pieces 
last year, using the hand feed, the sav- 
ing by the automatic devices may be ap- 
preciated. 
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Interesting Machine Tools of 


German Design and 


Make 
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Distinct Features of 


Three lypes of 
Standard Machines 








The accompanying halftones illustrate 
a number of interesting machines con- 
structed by the firm of Giidermeister & 
Co., Aktiengesellschaft, Bielefeld, Ger- 
many. 

MILLING MACHINE 


The first of these machines, illustrated 
in Figs. 1 to 5, inclusive, is known as a 
rapid universal milling machine. It is of 
rigid design, especially constructed for 
using cutters of high-speed steel and 
adapted for taking heavy cuts. It has 
positive spindle and feed drives through 
gearing, the arrangement of which will 
be understood from the halftone engrav- 
ings. The drive for the spindle, which is 
journaled in long adjustable bronze 
boxes, is derived primarily from a wide 
belt pulley which, as shown in Figs. 3 
and 4, actuates a long pinion journaled in 
a sleeve and adapted to drive a pair of 
intermediate gears which in turn may be 
engaged as desired with any of the four 
gears forming the cone on the miller 


Special Correspondence 


The method of supporting and adjust- 
ing the intermediate gears will be ob- 
vious upon inspection of Figs. 3 and 4. 
As represented, these gears are carried 
in a strong double yoke which is sup- 
ported upon the long sleeve through which 


proper hole and thus hold the mechanism 
in place. 

The drive for the feed gearing is trans- 
mitted from the main drive through a 
positive connection as illustrated in va- 
rious views and here again a handwheel 


























Fic. 3 DrivE GEARING FOR 
the driving pinion passes, the bearing 
surface of the yoke upon the sleeve be- 
ing sufficient to enable the former to be 
readily adjusted, when changing the po- 
sition of the gears. The supporting sleeve, 


MILLING - MACHINE Fic. 4 


is resorted to in making the feed changes. 
The location of this wheel will be seen in 
Fig. 2, where it is shown at the right-hand 
side of the column, slightly below the 
end of the work table. In changing the 





























spindle, as illustrated in Fig. 5. This 


four-step gear cone, with the double 
driver illustrated in Figs. 3 and 4, pro- 
vides at once eight speed changes which 
can be doubled by means of the back 
gearing, giving a total of 16 rates of 
speed. 


GERMAN UNIVERSAL MILLING MACHINE 


as indicated in Fig. 3, is drilled to re- 
ceive the conical point of a screw oper- 
ated by the hand wheel shown in that 
engraving, and upon the adjustment of 
the intermediate gears to the required 
position the hand whee! is turned to force 
the cone point of its spindle into the 


feed this handwheel swings over the 
curved surface shown, which is drilled at 
various points as represented, to locate 
the position of the handwheel for the dif- 
ferent feed changes. The eight rates of 
feed obtainable in this manner are 
doubled, giving a total of 16, by means 
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DRIVING GEARS ON MILLER 


SPINDLE 


Fic. 5. 











Fic. 7. END ViEW OF LATHE 
of the short crank handle shown below 
and to the left of the wheel. 

LATHE FOR RAPID TURNING 


The lathe in Fig. 6, which has a center 














Fic. 8. THE Two CARRIAGES AND RESTS 
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TAPER-TURNING ATTACHMENT 














Fic. 6. GERMAN LATHE FOR RAPID TURNING 

















Fic. 10. 


hight of 200 millimeters, is equipped with 
a geared head for driving the spindle and 
gear mechanism for the feed screw for 
turning, change gears being provided to 
enable screw-cutting operations to be per- 
formed also. 


GERMAN UNIVERSAL GRINDING MACHINE. FRONT VIEW 


The design and arrangement of the 
carriages will be of interest. Two of 
these are shown on the lathe and the 
general form will be understood from 
Figs. 6, 7 and 8. They are narrow with 
simple slides for carrying the turning 
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GERMAN UNIVERSAL GRINDING MACHINE. REAR VIEW 
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METHOD OF 


tools, and are made practically without 
aprons or complicated gearing. The car- 
riages are low, afford a very solid sup- 
port for the tool and are well adapted to 
sustain the pressure due to heavy cuts. 
The lathe ways are shown by Figs. 7 
and 8. Referring to these illustrations, the 
carriage will be seen to take a bearing 
at the top upon a flat way dovetailed at 
the outer edge and provided with a gib 
at the back, while the front and lower 
end of the carriage is guided against a 
flat surface in the vertical plane, the 
ways thus being practically formed on 
the front vertical face of the bed. 

The feed screw is located midway be- 


tween the two guiding surfaces, thus 


MOVING TAILSTOCK WITHOUT 
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WEARING WAys 


avoiding tendency to twist the carriage 
when in operation. The form of the tool 
rest on the carriage is such as to permit 
the work to swing close to the bed and 
furthermore the carriages may be run 
completely past the tailstock as indicated 
in Fig. 7, the tailstock as there shown 
having special ways, one of an inverted 
form and the other a narrow flat way. 
The method of turning tapers is illus- 
trated in Fig. 9 which shows a fixture 
which may be used at any desired posi- 
tion on the bed. The taper bar on this 
attachment is readily adjusted to the re- 
quired angle and the tool slide is operated 
by a link which is connected to the regu- 
lar slide on the other carriage. As shown, 
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the lathe is equipped with oilppump, reser 
voir, pan and piping. 


UNIVERSAL GRINDING MACHINI 


The grinding machine illustrated in 
Figs. 10 and 11 has a center hight of 250 
millimeters and grinds a length of 1000 
millimeters. The headstock of this ma- 
chine and the wheel carriage are ar- 
ranged to swivel, and the table also may 
be swiveled for taper work. The table is, 
of course, equipped with automatic feed, 
with automatic reversal, the cross move- 
ment of the wheel carriage at each stroke 
being accomplished automatically. 
An interesting feature is shown in Fig. 12, 
which illustrates the form of the 
and the shape of the headstock and tail- 
stock, the latter being so constructed as to 
Slide on special bearing surfaces, thus re- 
lieving the regular ways of wear due to 
more or less constant adjustment of the 
tailstock on the bed. The unequal wear 
upon the bearing surfaces due to move- 
ment of the tailstock along short por- 
tions of the bed is here obviated by 
lifting the, tailstock by means of a roller 
on an eccentric stud operated by the 
handle at the front, thus clearing the tail- 
stock from the regular ways at the points 
indicated by the arrows a, Fig. 12. 

A grinding machine of the same di- 
mensions is also built for plain cylindri- 
cal work. 
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Rolled Finish for Motor Shaft Journals 


B y R obert Reid 








The problem of securing an ideal finish 
on the journals of shafting is one that 
to some extent we are all familiar with, 
and possibly a great many readers of this 
article have had considerable personal ex- 
perience in securing a surface that would 
pass inspection. In order to secure the 
most perfect journal, a number of years 
igo some of our large ra'‘'roads insti- 
tuted a series of experiments with the 
ixle journals of their cars. The journals 

ere turned up with the greatest of care, 
filed and polished in the most approved 
nanner and sent out on the road, a very 
ccurate record being made as to results. 
Other journals, after being turned and 
filed, were finished by rolling; using a 
ardened steel roll and pressing the same 
ip against the surface to be finished, 
producing an exceedingly smooth surface. 
hese in turn were sent out on the road 
for trial purposes. The results showed 
hat under certain conditions the rolled 
ournals gave the best results. 

Various schemes for rolling journals 
lave been devised, but that in the figures 
shown is so much different from the usual 
that it may be of interest to have it de- 
scribed. 

The main part of the device consists, as 
nay be seen in Fig. 1, of a very substan- 
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tial casting, of such shape that it may be 
mounted upon the carriage of an ordinary 
lathe. There are three rollers, shown at 
A, 2% inches diameter by 1% inches 
face; two of them being mounted in the 
casting, while the third or front 
roll is carried in the horizontal cross 
slide B. The adjustment of this slide for 
applying the required pressure for roll- 
ing the journals, is made by means of the 
screw C, similar to the ordinary slide rest. 
The rolls are adjusted to the different size 
journals by means of the screws and lock 
nuts D and E. The device shown is cap- 
able of handling journals varying from 
1'. inches to 6 inches diameter. The end 
of the screw for the adjustment of the 
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the revolving shaft, it follows that when 
the roll is in the vertical position there is 
no tendency to move the roll sidewise, 
but as we turn it in either direction, there 
is a tendency to do two things; one of 
these is the turning of the roll on its axis 
and the other, the effort of the roll to 
move or creep along the shaft. This force, 
resulting from a slight inclination of the 
roll, is sufficiently powerful to render un- 
necessary the use of any power feed on 
the lathe carriage. This adjustment of 
inclination of the rolls is obtained by the 
screws G; while the amount of the in- 
clination of the roll is shown by the 
graduated dial H. 

In practice, the 


shaft, having been 
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also brings the other rolls into action and 
the pressure is distributed equally on the 
three rolls. 

On several occasions during the exper- 
imental stage, after the shaft had been 
rolled, a number of curious markings were 
discovered, looking, to the naked eye, 
very much as if the surface of the shaft 
had been etched by acid. Various ideas 
were advanced as to the cause, and it was 
only when the magnifying glass had been 
brought into use that the cause of the 
markings was made clear. The operator 
had wiped the rough-turned shaft with 
a piece of cotton waste, the fibers of 
which had passed between the shaft and 
rolls, the pressure being sufficiently great 
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lewer back roll being inaccessible, a 
small worm wheel is placed thereon, and 
this in turn is operated by a small worm 
on the end of an inclined shaft, which 
brings the adjustment of this roll up in 
front, at E. 

The rolls, which are extremely hard 
and highly polished, are carried in hard 
bronze bearings, carefully fitted in the 
ends of cylindrical bearings, or 
plungers. These plungers may also be 
turned slightly from the neutral position 
in either direction, this neutral position 
being that in which the axes of the rollers 
and of the shaft are all parallel. 

The object of this adjustment is as fol- 
The rotation of the being 
due to their pressure against the side of 


steel 


lows. rolls 





DEVICE 


turned, is rough ground, and then rolled. 
While some very good work has been 
done in rolling the shaft after it has been 
rough turned, in order to secure the very 
best results, as to its being absolutely 
true and free from any possibility of the 
compressed metal slivering off in the 
course of time it was considered advis- 
able to rough grind the journals before 
rolling. After grinding it is placed in the 
lathe centers for rolling. 

The lathe being started, the two back 
rolls are adjusted until they are rotated 
slightly by reason of their contact with 
the journal, after which the cross slide 
carrying the front roll, is moved up. As 
may readily be seen, the forcing in of this 


roll, by means of the powerful screw, 
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to actually force the cotton fiber into the 
steel. This seemed almost incredible, 
and it was only when the experiment was 
tried that the result was verified. 

It has been found advisable to place 
the rolling device next to the tailstock 
and to do all the rolling at this end of the 
lathe, as it gives the operator more 
freedom. It is also best to start rolling 
at the end of the journal nearest to the 
headstock, turning the shaft end for end 
and also to adjust the rolls in such a 
manner as will cause the carriage to 
travel toward the tailstock. This places 
the entire backward thrust which is due 
to the inclination of the rolls upon the 
live center, and as the shaft and center 
turn together, there can be no distortion 
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»f the centers nor springing of the shaft, 
is in the case of a single roll pressed 
.gainst a shaft, which is of necessity held 
between the two centers. 

At first glance, the movement of the 
carriage toward the tailstock would seem 
to place the pressure upon that center, re- 
lieving the live center from all pressure. 
This would occur if the carriage was 
moved by friction or power feed. It must, 
however, be borne in mind that, inasmuch 
as the shaft is the prime mover, giving 
motion to the rolls and these in turn to 
the carriage, in order to move the car- 
riage there must be a pressure along the 
shaft in a direction opposite to that in 
which the carriage moves. Then, when 
this movement is toward the tailstock, the 
backward thrust must be toward the live 
center. 

In the device shown, when all three 
rollers have been brought into slight con- 
tact with the journal, the tailstock center 
may be run back considerably, so that 
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there is absolutely no contact or pressure 
between it and the shaft. 

Another feature which is very import- 
ant is as follows. With a single roll 
pressing against the shaft, the roll is very 
apt to move according to the density of 
the metal. If there are any hard spots 
the roll will be forced back, while if there 
are any soft spots the roll will crowd in. 
The result is a journal very much out of 
round. In the new device this objection- 
able feature is entirely done away with, 
by reason of the shaft being rigidly held 
between the three rolls so that if a hard 
spot should occur, tending to push one 
of the rolls away from the shaft, this ten- 
dency is immediately opposed by the re- 
sistance of the other two rolls. The re- 
sult is a journal exceedingly accurate in 
its diameters. 

The result of this rolling is to give 
a surface which seems to be almost per- 
fect; hard and smooth. It can be picked 
cut at a glance by reason of the bright, 
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silvery appearance which it takes on, in- 
stead of the grayish color of the turned 
and filed journal, while its appearance 
under the magnifying glass is also very 
much improved. 

By reference to Fig. 2 some slight idea 
of its finish may be obtained, the journal 
at the left end being as it came from the 
grinder, while that in the rolls shows the 
surface after rolling. Here we can see 
the reflection of the upper back roll and 
bearings on the journal. 

The device has passed the experimetal 
stage and has now been in constant oper- 
ation about one year, giving entire satis- 
faction; especially upon the journals of 
General Electric Railway motors, the re- 
quirements of which are of a very high 
order. 

It is the invention of John Riddell, me- 
chanical superintendent of the General 
Electric Company and was designed by 
him to meet this demand for high-grade 
journals. 








A Discussion of the Merits 
of Concrete for Shop Floors 


Some of the Claims 
and Objections on This 
Important Ouestion 








During the past 15 years the Aberthaw 
Construction Company, of Boston, has 
often been asked whether cement or 
wood-topped floors were preferable for 
factories and similar buildings. Owners 
have often adopted the wood-top floor, 
in spite of its higher cost and the longer 
time required for construction, because 
they feared the cement surface would 
not wear well, and in part because they 
feared their operatives would complain if 
compelled to stand on a masonry surface. 

The AMERICAN MACHINIST’s editorial 
on page 279, on the objections of work- 
men to concrete floors in machine shops, 
touches in an interesting way some of 
the facts that appear in an investigation 
of the subject of concrete floors that is 
now being conducted by the Aberthaw 
Company. A brief account of some of 
the points that this investigation has so 
far brought out, applying more particu- 
larly to the machine shop, may serve to 
Stimulate a closer inquiry by manufac- 
turers into the common prejudice of 
workmen against the granolithic floor. 
When the company has completed its in- 
quiry and has studied the material ob- 
tained, it intends to prepare a detailed 
report on the matter, with a statement 
of such conclusions as the evidence may 
justify. These deductions should be of 
practical value to the manufacturer and 
the architect in determining the kind of 


*President, Aberthaw Construction Com- 
pany, Boston, Mass. 


By Leonard C. Wason* 


floor surface that will best meet particu- 
lar sets of requirements. 


THE LETTERS OF INQUIRY 


In order to secure as complete a record 
as possible of experience with grano- 
lithic floors, my company has recently ad- 
dressed letters of inquiry to a great num- 
ber of manufacturing concerns, asking 
for their judgment, based on their own 
experience, first, as to whether a grano- 
lithic or other masonry surface floor is 
actually bad for operatives standing upon 
it; and if it is bad, why. Secondly, what 
other objections there are to granolithic 
finish that make it advisable to go to 
greater expense for some other wearing 
surface. 

THE REPLIES IN GENERAL 

The replies so far received have 
brought out, as was to be expected, great 
diversities of view on both the main 
points of inquiry. Generally speaking, 
the replies as to the effect of granolithic 
floors upon the operatives are of four 
sorts. First, there are the cases in which 
operatives complained, while new build- 
ings were going up, of the prospect of 
having to stand on concrete; but did not 
actually complain when the test came. 
Second, there are the cases in which 
workmen complained of new granolithic 
floors for a time, but apparently got used 
to the surface, so that their complaints 
ceased. Third, there are the cases in 


which operatives complained continuous- 
ly, and provided themselves, when their 
employers did not do it for them, with 
boards or wooden gratings to stand on. 
Fourth, though this class perhaps should 
have been put first, there are the cases 
where the report is, “Never had any 
trouble or complaints.” 

The replies of the first group natural- 
ly ascribe the objections of the workmen 
to unfounded prejudice, which is said to 
have gradually disappeared on better ac- 
quaintance with granolithic floors. The 
second group of replies allows for pre- 
judice, but assumes that the men really 
had to get used to the new surface; but 
that it finally ceased to bother them. It 
is in the replies of the third group that 
there appear, very naturally, more signs 
of sympathy for the workman’s com 
plaints. These replies show that the 
complaints have been regarded as proof 
of actual bad effects from standing on a 
granolithic surface. Some employers 
regularly provide wooden platforms for 
their machine operatives, counting this an 
inevitable drawback to the advantages for 
which they have adopted concrete floors. 
The general complaint from the opera- 
tives is that standing still on a concrete 
floor tires them, especially their legs, 
makes their feet sore, and produces rheu- 
matism. In plants where such complaints 
are made, the trouble seems to be con- 
fined to men whose work keeps them 
standing in one place; those who are 
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moving about seem not to be troubled by 
the character of the floor. Some em- 
ployers have very strong views on this 
discomfort to the operative, and declare 
that the strain of standing on concrete 
impairs the workman’s health, spirits, and 
efficiency to such an extent that the 
avoidance of these results would be econ- 
omy at a cost many times greater than 
that of wood floors. 


QUOTATIONS SHOWING THE OPINIONS 


Here are brief excerpts from replies, 
which fairly indicate the variations in 
opinion: 

“Our main shop, which is entirely un- 
der one roof and covers an area of ap- 
proximately 300x500 feet, has a concrete 
floor 8 inches thick, with the exception 
of a small area in the blacksmith shop, 
which is a cinder floor. When it 
decided to use a concrete floor through- 
out the shop, we heard many rumors that 
our men would quit because the concrete 
would be too hard for them to work on, 
and they would have a great deal of 
trouble with their feet. The writer, who 
was in charge of a great deal of the new 
construction work on this building, was 
told by some of our old employees that 
they would absolutely refuse to work on 
a concrete floor and would leave their job 
as soon as we put the floor in. These 
men are still with us, and we have had 
no further complaints about a concrete 
floor being hard on the men’s feet. We 
can therefore state, from our own expe- 
rience, that a concrete floor is not injuri- 
the men working on it.” 


was 


ous to 

“We have made a careful inquiry 
among our employees in regard to the 
cement floors being cold on the feet as 
compared to a wooden floor, and in most 
learned that while 
was not so cold 


concrete 
as to be 


cases we 
was colder, it 
objectionable.” 

“We had some little complaint at first, 

but after our operatives became accus- 
tomed to it, we think that they are prac- 
tically as well satisfied as with the wood- 
en floor.” 
“Our machine department, however, a 
building 55 feet wide by 250 feet long, 
has a concrete floor which thus far has 
given satisfaction. This department has 
been in operation three or four years and 
we have heard no complaints from the 
workmen in reference to the floor. We 
favor granolithic floors where possible to 
use them.” 

“The entire floor space of our building 
is made of concrete construction, and 
up to this time we have never had any 
complaint in regard to the same.” 

“As far as the men are concerned, we 
provide machine operators with a plat- 
form on which to stand, as the complaint 
is quite general, that standing on a con- 
crete floor is very hard on the feet, and 
tends to fatigue men excessively. We are 
considering various materials for these 
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platforms, such as wood, or compressed 
cork, etc.” 

“I was superintendent of a factory for 
quite a long time, in the wood-working 
department of which was a granolithic, 
or granitoid flooring. I found that this 
was a very hard floor for the men to 
work on, inasmuch as at least 75 per 
cent. of them were bothered with sore 
feet.” 

“We see no objection to these floors, 
as far as the operators are concerned, al- 
though part of our men, particularly those 
who have to stay at one place most of the 
time, have wooden platforms to stand 
on raised a little above the floor so as to 
give them a little spring, although some 
of the men only use a board. We think 
there is less attention paid to this, even 
by those who made some complaint at 
first, after getting used to the hard floor, 
than there was at first.” 

“I do believe that a granolithic or other 
masonry surface is bad for the opera- 
tors, because a hard floor is tiresome to 
stand on. It is cold and damp, and I 
have known of such floors apparently 
making the men sick.” 

“We consider the cement top floor ac- 
tually bad for a man’s health, as it seems 
to wear the men completely out, and is 
liable to make them take cold or give 
them rheumatism. We have several of 
our shops equipped with cement floor, 
but in each case, we have wooden plat- 
forms built for our machinists to stand 
on.” 

“As to the question of standing upon 
an earthen substance—this is known to be 
very bad for the individual, as it is purely 
a question of conductivity, from the fact 
that masonry will draw the animal heat 
from a person very much faster than is 
the case with wood; and which results 
in a tax upon the system and certainly 
has to do with the health and earning 
power of an operative. This fact alone, 
in the writer’s opinion, is of a hundred 
times more importance than any differ- 
ence in the cost of the two classes of 
flooring.” 


CONCRETE FLoors AS CONDUCTORS 


OF HEAT 


Undoubtedly the AMERICAN MACHINIST 
has accurately stated the cause of work- 
men’s complaints as being the coldness, 
and not the hardness of concrete floors. 
Every small boy knows that the coolest 
seat on a hot day is a smooth stone door- 
step. Like the stone door-step, a con- 
crete floor feels colder than a wood floor. 
The low heat conductivity of wood as 
compared with concrete, is plainly the 
real cause of the preference of many op- 
eratives for the wood floor. 

A concrete floor is a good heat con- 
ductor, and when it is not only not 
heated, but.is in outward contact with the 
ground or with the outside air in the win- 
ter time, it actively transmits cold to its 
inner surface. At all seasons, however, 
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the concrete floor “feels colder” than the 
wood floor, solely because of its greater 
heat conductivity. Explanation of the 
effects of this greater conductivity on the 
operative carries us into physiology. 
Take, for example, the editor’s desk slide, 
and the telephone that stands upon it. 
These two objects are subject to the same 
outward temperature conditions, yet the 
metal telephone stand “feels” much colder 
than the wood of the desk. The fact is 
that when the hand grasps the metal of 
the telephone, this metal, which is a bet- 
ter conductor than the wood of the desk, 
rapidly draws the heat from the surface 
of the hand, and this lowering of the sur- 
face temperature produces on the sur- 
face nerves the effect which gives the 
sensation of coldness. In the same way, 
the concrete floor and the stone door-step 
are “cold” on a warm day because they 
rapidly conduct heat from the surface of 
the body that is in contact with them. The 
effect of this rather rapid heat conduction 
on the operative who stands for hours 
in one place is gradually to chill his legs, 
and thus slow the circulation in them. 
This physical state of affairs might easily 
give rise to sore feet, owing to the con- 
tinuous pressure on certain muscles and 
skin surfaces in which the circulation has 
been slowed by the withdrawal of body 
heat into the concrete floor; lameness and 
stiffness of the legs would also be a log- 
ical result in some cases. Moisture on 
a concrete floor serves to increase the 
heat conductivity of the floor surface. 

The heating of concrete floors by a sys- 
tem of imbedded pipes or hot-air ducts, 
as described in the article on the heat- 
ing of the Morse Chain Company’s plant, 
AMERICAN MACHINIST, page 246, would 
seem to dispose once for ail of any just 
cause for complaint against such floors 
on the part of operatives. Whether or 
not floor heating by internal ducts is in 
all cases the most effective and econom- 
ical way of meeting the problem is a 
question that will bear more study. This 
problem is one for the heating engineer 
to solve, and does not concern the con- 
crete contractor until it is necessary to 
settle the relation between the pipes or 
ducts advised by the heating engineer, 
and the requirements of a proper rein- 
forcement of the floor concrete. It is 
perhaps a sign of hitherto inexact scru- 
tiny of the problem that hardly any of 
the replies to our inquiries make any 
mention of differences in “coldness” be- 
tween concrete ground floors and con- 
crete upper floors. The principle of 
heating concrete floors would seem to 
be involved in the comparative behavior 
of ground and upper floors of this ma- 
terial. 

The superior “elasticity” of the wood 
floor, though it is to some extent a fac- 
tor in the problem, is pretty certainly 
not a large factor. In a floor consisting 
of a maple top laid at an angle to plank 
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which rest upon concrete, there is a cer- 
tain slight amount of give under the 
mpact of a man’s step, because there is 
ilways some actual space between por- 
tions of the two layers of wood, and the 
seven-eighths maple overlay will bend a 
ittle under a moderate weight. This 
ieflection is so nearly infinitesimal, how- 
ver, under most conditions, that it can 
ardly contribute much to the character- 
stic “feel” of a wood floor. A more 
mportant item is that even maple dents 
slightly under the impact of the nails in 
boot-heels, while on a granolithic floor 
the shock of impact in walking is not 
thus softened, but is transmitted like a 
hammer blow to the whole body. In the 
case of wood gratings laid upon concrete 
floors, some employers speak of these as 
being “elastic,” or “flexible”; but there 
is plenty of evidence that the operative 
is about as well satisfied with a piece of 
stiff board. Boards and gratings act as 
insulation from the “cold” granolithic 
floor, and this function is the really sig- 
nificant one. 


WEARING QUALITIES 


In regard to the wearing qualities of 
granolithic floors, a large proportion of 
the replies from machine shops are more 
or less unfavorable. The chief items of 
complaint may be listed as follows: 

1. Liability of granolithic surface to 
wear into hollows, or ruts, under heavy 
irucking. 

2. Liability to cracking and splitting 
out of pieces when heavy machines or 
heavy castings with sharp edges are 
moved over it 

3. Cracking away of the cement from 
industrial rails. 

4. Dust, due to abrasion of the floor 
surface, which is sometimes merely dis- 
agreeable, hut which in some cases works 
damage to machinery and product. 

5. Difficulty of making effective re- 
pairs to granolithic finish. 

The excerpts from replies given below 
will show in more detail the objections 
that come under 1 and 2. 

“Regarding the granolithic tloor for 
factories the chief objection is 
ts liability to wear in ruts under heavy 
trucking, and the difficulty of making re- 
pairs.” 

“I consider cement or granolithic floor- 
ng the best for machine or other metal- 
orking shops. The only objection to it 

its non-resilient property, but I do 
ot consider this serious. Its cleanliness 
nd durability offset all other objections.” 

“With the incoming of concrete con- 
truction we have found that 
1rough the movement of the feet of an 
rdinary operative small particles of sand 
ire disintegrated from the surface of the 
oncrete floor and later cause dust of a 
haracter that is very damaging to ma- 
hinery and often to the finish on cer- 
ain classes of our product. For this 
cason we are using wooden floors in all 
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of our buildings, even when constructed 
of concrete.” 

“We are using a great deal of cement 
floor in our machine shops, and find . 
that in rolling heavy castings over it, it 
abrades badly, owing to the sharp cor- 
ners on rough castings, and finally has 
to be patched. As this is a difficult mat- 
ter to do satisfactorily, it has caused us 
considerable trouble where the patched 
part joins the original floor.” 

“As a general proposition, I consider 
the cement floor far superior to a wood 
floor for factory purposes. We have laid 
over 120,000 square feet of this floor dur- 
ing the last season.” 

“In a place where there is much truck- 
ing, cement floors have a tendency to 
wear in hollows.” 

“We are operating large machine 
shops. . . Our objections to grano- 
lithic or cement floors are that they are 
apt to crack or chip on account of 
handling heavy machinery upon them, 
and that they cannot be replaced or 
patched as readily as wooden floors.” 

“We are not sure that we are right in 
deciding to use the cement floor with the 
granolithic top, but we know of no way 
to satisfactorily determine it. The most 
that we can say is that we prefer it, on 
account of absence of fire risk and as 
more sanitary, cleanly, and generally bet- 
ter suited to our work. We believe there 
are many manufacturers, however, who 
do not agree with us, and who prefer to 


use wood floors.’ 
How To MEET THE OBJECTIONS 


Good workmanship directed by a 
proper theory of construction, will, in my 
opinion, substantially dispose of the first 
four objections. In my judgment, based 
on experience covering many years, a 
properly laid granolithic floor will pro- 
vide a hard wearing surface that will 
stand up under severe usage; that will 
not be dusty; and that will be practically 
waterproof. To get such a surface, care 
and experience in manipulation § are 
necessarv. The aggregate must be ma- 
terial that will not pulverize under abra- 
sion, that is not brittle, and that has suf- 
ficiently rough surfaces to insure a tight 
bond between aggregate and mortar. A 
round quartz pebble, such as is often 
used in roofing, will not pulverize, but 
it is so brittle that it might shatter under 
a sharp blow; and it has so smooth a 
surface that it is likely to come out of 
the mortar, leaving its print in the sur- 
face. Sand is made up of small, shiny, 
brittle grains, which tend to come out 
precisely in this way, and abrasion of any 
sort tends to disintegrate the surface of 
such mortar finish in detail. In order to 
protect the mortar, and to get a hard 
wearing surface, it is mecessary to select 
a tough, hard stone of fair size, which 
under wear will present stone faces that 
will not disintegrate, and that are large 
enough and irregular enough to retain 
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the bond between the mortar and the 
piece of stone. If you imagine the sur- 
face of a piece of finish made in this 
way you will perceive that at first only 
small points or flat surfaces of the larger 
stones will be presented to the wear of 
trucking. At first the mortar will wear 
slightly under usage, but finally the wear 
is all taken up by the pieces of stone, 
which protect the mortar around them. 
If only the wear comes from the surfaces 
so large that they rest on two or more 
stones, it is impossible to get at and dis- 
integrate the mortar until the stones 
themselves are worn down. 

The complaint of poor wearing surface 
commonly comes from factories where 
heavy material is moved on wheeled 
trucks, which usually have small di- 
ameter wheels. Where most of the truck- 
ing goes on, regular ruts are sometimes 
worn like those found in a roadway, and 
if the floor surface is marked into 
squares, the edges of the joints are brok- 
en back. The truck wheels commonly 
used are perfectly flat, usually with 
square edges, and it will be observed on 
examining these that the edges are often 
nicked, showing that much of the weight 
and wear comes on the very edge of the 
wheel. Suppose the wear to be more or 
less concentrated on the edge of a wheel, 
it will be seen that in effect this is a 
cutting edge carrying considerable 
weight, and that only the very hardest of 
material would stand up under this. 
Granite itself would surely be worn down 
if weight were concentrated on the edge 
of a wheel and this wheel drawn rapidly 
over the stone. Exaggerating, it would 
have the effect of a cutting wheel, such 
as a wheel for cutting glass. When a 
flat-wheel truck turns, the edge of the 
wheel scrapes into the surface because 
the load tends to tip the truck toward 
the outside of the circle on which the 
load is turning, bringing the load toward 
the outer edge of the wheel. This opera- 
tion repeated often enough will dig up 
any surface that can be produced, and 
this is the wear that concrete floors get 
Wear from the dropping 


castings or metal bodies from a 


' 
very commonly 


it, or the rolling of heavy castings, 
cannot be escaped by any floor, and it is 
probable that a well built concrete sur- 


1 


bear up as well as anything 
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that can be made. 


The proper laying of concrete and 
granolithic floors gives opportunity for a 
high degree of skill in manipulation, and 
in my judgment all the serious defects 
of some existing granolithic floors would 
have been avoided by use of proper ma- 


terials and methods. It must, of course, 
be admitted that patching up a chipped 
and broken granolithic floor can be onl 
a makeshift sort of repair. The true way 
to deal with chipping is to have the floor 
properly laid in the first place. Proper! 
laid, a granolithic surface, even under 


Severe usage, will not chip or crack to 
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such an extent as really to impair its 
serviceableness ard convenience. That 
many floors do crack and chip bad- 
ly does not scem strange to one who has 
made a close study of the matter under 
the tutorship of actual construction work. 
Finally, it must be remembered that no 
floor, of whatever material constructed, 
can be immune to wear, and the problem 
of granolithic floors is not a question of 
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whether such floors wear out, but whether 
they wear out more or less rapidly, and 
with more or less serious consequences 
than other floors. 

This discussion of the problems of 
granolithic surface is confessedly not ex- 
haustive, but it has seemed worth while 
as a means of perhaps inducing manu- 
facturers to make a more searching ex- 
amination of the matter, as it is presented 
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in their own buildings. Long experience 
with granolithic floors justifies the be- 
lief that a clear idea of the difficulties 
to be met goes a long way toward solving 
the difficulties. When the roll of the 
evidence is made up, and conditions are 
accurately known, the Aberthaw Con- 


struction Company will present the facts 
and its findings thereon in a report whicl 
will be sent to those who are interested 











Rough and Ready Method of Cutting Threads Ay /. P. Buffer 








reader of the AMERICAN Ma- 
NIST finds himself stranded on a des- 
ert island and there has need to cut 
precision screws with only a jackknife 
and a piece of wire available as tools, he 
need not despair of performing the oper- 
ation. With a small round clamp, a piece 
of lead and a few other sundries he may 
out screws still more precisely. 

The methods here to be described 
were devised by the Rev. Gilbert Austin, 
A. M., M. R. I. A., an amateur astronomer 
and communicated by him in a paper to 
the Royal Irish Academy prior to 1795. I 


If any 
CH 


will let him describe these processes in 
his own words: 
A METHOD OF CUTTING VERY FINE 


SCREWS, AND SCREWS OF TWO OR 
MorE THREADS 
micrometer 
of 
Mr. 
vain, 
town, 


wanted a 
instrument 
made by 


Having lately 
screw, for an equatorial 
inches diameter, 
Robinson, of Dublin, I sought in 
among the best workmen of this 
for one which might answer my purpose. 
Screws of the necessary fineness are not 
mechanics: rather, 


twelve 


generally used in 
therefore, than submit to the delay and 
difficulty of obtaining one from London, 
I determined to endeavor to make one. 
The machine for cutting screws of this 
description used by Mr. Ramsden and by 
the first astronomical instrument makers 
in London, I understood to be complex 
and of great nicety: such an one would 
not suit me. I thought I might possibly 
hit upon some short and simple method 
of making fine screws without it. That 
which I used I beg leave to submit to the 
academy, in order that they may make it 
public, should they think it worthy their 
attention, and likely to be of service to 
the practical astronomer, who might 
otherwise find it difficult to furnish him- 
self with very fine for microm- 
eters. The use of this method is not con- 
fined to the forming of very fine screws 
alone, but may be applied to the cutting 
size, and of any 


screws 


of original taps of any 

of threads required, as double, 
etc., called swift 
screws, and less trouble 
and time than obliged to 
spend in the common methods. 


THE WirE Coll 


number 


triple, what are 
with much 


are 


for 

that 
workmen 
KNIFI 


AND THI 


I took a piece of the best steel wire, of 


culty 


duced. 


about a quarter of an inch diameter, and 
about two inches long, which I turned 
perfectly cylindrical at one end, about 
three-quarters of an inch in length, to 
about one-eighth of an inch, or something 
more, in diameter. I made a nick near 
the point and fastened the end of a very 
fine piece of steel wire to it, and then 
rolled the wire around the cylinder, as far 


an inch; and I made two taps, one of 120 
and one of 140 threads to the inch; and, 
among these taps, not above ten 
twelve threads could be found sufficientl, 
regular for use. Those, however, as work- 
men know, were enough for original taps, 
and from them, by the usual methods, | 
formed four very good taps, of the fine- 
ness I have mentioned. In this method | 


or 























as the shoulder, where I fastened it, as 
at the point, I did not roll the wire quite 
as close as I could, but left room, be- 
tween one of the revolutions for 
edge of a very fine knife. I then set the 
edge of the knife at the beginning of the 
thread of the wire, in the direction of the 
inclination of the threads, and pressed it 
down so as to touch the steel cylinder, I 
turned the cylinder about with my hand, 
and, guiding the knife by the threads of 
the wire, by a few turns, | made an im- 
pression on the steel, sufficient, when I 
stripped off the wire, to serve as a guide 
for the knife to run in, and to cut the 
thread to a sufficient depth. 


THE METHOD 


method, on account of the diffi- 
of guiding the hand, and deter- 
mining the proper degree of tension to be 
given to the wire on the cylinder, I found 
subject to a considerable variation, with 
respect to*the fineness of the screw pro- 
For, from the same wire, on dif- 
ferent cylinders, Mr. Robinson made two 


INACCURICIES OF 


This 


taps, one of 80 and one of 110 threads to 
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SPECIAL FIXTURE FOR CUTTING THREADS 


also subject to another inconveni- 
ence, which was, that I frequently cut 
the wire before I had made sufficient im- 
pression on the cylinder. 

I should not have mentioned this 
method, as I have very much improved 
upon it, only that its great simplicity may 


was 


render it practicable by those who cannot 
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execute conveniently th tool for this pur- 
pose, of which I now proceed to give 
the description, together with the manner 
of using it. 


DESCRIPTION OF SPECIAL FIXTURI 


aa is a small vise which is opened or 
closed, at pleasure, by the long milled 
screw 0b; its jaws, at c, are punched or 
cut very rough in the inside. It is fast- 
ened, on the end of the cylinder ee, 
by the screw n, and in a plane perpen- 
dicular to the axis of the cylinder. At 
the other end of the cylinder ee is fixed 
a knife d, turning up with a hook 7, and 
having in it a long slit ss, by which it 
may be pushed on the screw m, so that 
any part of the edge which is best may 
be applied to cut the screw. The cylinder 
ec turns freely on its axis, and slides, in 
the direction of its axis, backward and 
forward (but without shake) in the socket 
f, which is made of a piece of brass 
hammered about it, and is capable of be- 
ing more or less closed, at oo, by the 
screws gg; the ends of this brass socket 
are riveted, at pp, to the solid piece A, 
which fits the hole in the rest of a com- 
men clockmaker’s turn bench. 








AMERICAN MACHINIST 


The bar k is joined on one side of the 
vise aa, and extends across to the knife, 
which drops into the cut ¢, in the bar, 
and is thus kept steady and parallel to 
the vise. 


PREPARATION OF WoRK BLANK AND GUIDE 


The steel, of which the original tap 
is to be made, is to be prepared as at 
x x, the end is to be turned and polished; 
and, at the distance of the length of the 
cylinder ee, a part of it is to be turned 
truly cylindrical, with two shoulders, be- 
tween which the wire of the size desired 
is to be lapped, as tight and as close as 
it will go, taking care that the threads 
do not run too obliquely, by making them, 
at each revolution, advance on a steel 
cylinder only by their own thickness. 

A bit of lead, about double the length 
of the jaws of the vise, and about the 
tenth of an inch thick, is now to be bent 
about the wire on the steel; the tool is 
to be fixed in the place of the rest of the 
turn bench, and, pushing it near the steel 
wire, the vise is to be fastened on the 
head, so tight as to make on it an impres- 
sion of the thread. The knife is then to 
be let down into the notch of the bar k, 


5905 


and the cylinder ee is to be adjusted 
parallel to the steel. The edge of the 
knife will touch the end of the steel, 
(the weight r being hung on the hook) 
and, when the steel is turned about by 
the hand, or by a bow, it will exactly cut 
a screw, the threads of which will be at 
the same distance as those of the wire 
on the steel, because the wire serves as 
an outside screw, and the lead as a screw 
at the inside; so that whatever motion 
the vise receives, from this cause, in the 
revolutions of the steel, is communicated 
by the bar ee to the knife; the edge of 
which cuts the thread on the polished end 
of the steel, which is intended for the 
original tap. 


PROVISION FOR MULTIPLE THREADS 


If double threads, etc., are required, 
there must be an adjustment, by which 
the knife may be moved the thickness of 
each additional thread; which may be 
easily effected by collets, or by an ad- 
justing screw. The wire is then to be 
lapped on the cylindrical steel, in a 
double, or triple, etc., instead of a single 
thread; .taking care that it be disposed 
evenly and well fastened. 








Some Engine Lathe Attachments 


Editorial Correspondence 








The Lodge & Shipley Machine Tool 
Company, Cincinnati, Ohio, does a good 
many interesting things in the way of 
manufacturing gear blanks, collars, face 
plates and other lathe parts, by means of 
special devices used on their engine 
lathes. 


One feature of interest in this connec- 
tion is the employment of expanding ar- 
bors for locating and holding parts which 
have been bored, while facing and turn- 
ing operations are performed. Fig. 1 
shows a Lodge & Shipley lathe with such 
an arbor in position in the spindle, while 











Fic. 1. MACHINING WorK ON EXPANDING ARBOR IN LopceE & SHIPLEY LATHE 


on the carriage will be seen a blank 
which has been faced by means of two 
tools on the rest, one of these being a 
round-nose roughing tool, the other a 
broad finisher. 

Fig. 2 shows a great variety of expand- 
ing arbors used for all sorts of work per- 
formed in this lathe. These arbors have 
taper shanks fitting the hole in the lathe 
spindle. They are split from the front 
end for a short distance only, are grooved 
circumferentially at the ends of the slots 
and to a sufficient depth to permit the 
end of the arbor to expand readily. The 
greater portion of the bearing surface of 
the arbor is finished cylindrically, and 
forms a plain, straight plug upon which 
the work is carried concentrically and 
without danger of being thrown out of 
truth by the expansion of the outer end 
of the arbor. 

The arbor is expanded by a draw-in rod 
tapered from the front for a short dis- 
tance to correspond with the tapered 
hole in the mouth of the arbor, the rod 
being drawn back by a handle at the 
rear end of the head. Upon inspection 
of the group in Fig. 2, it will be observed 
that some of the longer and lighter of 
these arbors are provided with pilots at 
the end by means of which they may be 
supported in an outer bearing during ma- 
chining operations. Others are grooved 
longitudinally on one side to permit the 
machining of work which has been fitted 
with keys or feathers, the arbor in such 
cases being grooved to a sufficient depth 
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turret slide are blocked up, giving a 
greatly increased swing for handling 
large face plates. 











A Fitting Recognition of 
Long Service 








The long and faithful service of two 
men in a machine shop in the central 
West has been publicly recognized by 
their firm in an unusual manner. The 
upper half of the first page of one of 
their catalogs is devoted to two halftones 
showing these men in their familiar 
places ih the shop; one is standing beside 
a large boring mill, the other is standing 
at his vise. Both are in overalls and 
jumpers and look as if they had merely 
glanced up from their regular work at 
the request of the photographer. 

Under the pictures we read: “We place 
these pictures of our oldest employees 
here in this cataog to honor them for 
their long and faithful service. The one 
has worked in our machine shop continu- 
ously, with hardly a day’s interruption, 
for the last 49'2 years. The other has 
supervised machine work during the past 
52 years.” 

These veteran machinists have seen 
half a century of machinery development 
with their firm, and it is a graceful act 
of courtesy and recognition to thus pub- 
licly acknowledge their long and faithful 
service on the front page of the catalog 
describing the machinery with which they 
have been so long connected. The firm 
referred to is the M. Rumely Company, 
Laporte, lIadiana, and the honorable 
veterans are Samuel Hoover and John 


Fic. 2. ExPANDING ARBORS FOR LATHE WORK Hanna. 

















and width to allow the work to slide into 
place freely. 


A THREAD MILLING OPERATION WITH 
SPECIAL ATTACHMENT 


Another operation in this lathe is il- 
lustrated in Fig. 3, which shows a method 
of cutting threads in face plates by means 
of a special milling attachment, which 





has proved very satisfactory. 

The cutter spindle is carried in a 
swiveling head, bolted on the face of the 
turret, and is driven from a_ separate 
countershaft overhead by a_ universal 
shaft connected with suitable gearing. 
The work is rotated at a low rate of 
speed by a countershaft driven slowly 
by a small pulley on the main line. The 
carriage lead screw and the spindle are, 
of course, geared together as for an or- 
dinary thread-cutting operation, and the 
cutter in one pass finishes the thread to 





within about 0.005 of size. The thread is 
finished to exact diameter by running 
through the hand tap shown at the side 
of the turret. 

The face plate is turned, faced and 
bored prior to the cutting of the thread. 
As shown in the illustration the head and Fic. 3. MILLING THREAD IN FACEPLATE 
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Letters om Practical Men 


Concerning the Details of Making things 7 Machine 
Sz] shops, from the First Sketchfothe Sale sz 


























Making Currycomb Handles 
in Two Operations 








Fig. 1 shows a currycomb handle of 
1/16-inch soft steel, to be used in place 
of the malleable-iron handle with which 
currycombs are usually fitted. 




















the curl by forcing the stock around the 
walls of the groove, following a wel 
known principle, while the rest of the 
punch forms the body of the handle, 
finishing the work. 

At this stage, the nose forming the 
lower edge of the groove r in the punch, 
projects a little inside of the handle, and 
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MAKING CuURRYCOMB HANDLES IN Two OPERATIONS 


The illustration shows a plan view, a 
side view and a longitudinal section of 
the handle. The dies shown in Figs. 2 
and 3 complete the article in two opera- 
tions. 

The first operation, performed in the 
die, Fig. 2, consists of blanking the piece, 
and first bending the curled end. The die 
B is carried by the die bed A, of the 
usual pattern. The punch is composed of 
the cutting part C, carried by the punch 
holder D, a blank holder F, actioned by 
the springs H and guided by the guide 
pins G. 

The cutting part C is of a peculiar 
shape, so that when the punch comes 
down the blank is cut first from the stock 
K at the extreme right end. At this point 
the punch is not flat, but forms a little 
curve inward which forms the beginning 
of the curl in the blank. Going further 
down, the stock is bent by the inward 
face of the punch projection C’, the bent 
part being long enough for the forming 
of the curl. The blanking is then com- 
pleted by the face C” of the punch, as the 
punch continues to come down. 

The starting of the curl at the extreme 
end has been found extremely useful in 
facilitating the forming of the curl 
proper, at the same time considerably re- 
ducing the wear of the die performing 
this operation. 

The article is completed by the form- 
ing die shown in Fig. 3. A proper space 
is provided for the work Q (coming from 
the first die) between the gages OP. 
N is the die, carried by the die bed M. 


The punch R has a groove r, which forms 





Different Methods of Keying 
Sliding Worms 








At page 125, R. Nielsen describes three 
methods of keying sliding worms; per- 
haps the following descriptions of some 
other methods of keying fixed as well as 
sliding worms will be of interest. The 
sketches shown do not give any of the 
sizes, although they give a good idea of 
the comparative diameters of the bore 
and bottom of the thread. 

The problem of keying is one of the 
most difficult to overcome when mount- 
ing a worm which is comparatively thin 
in what might be termed the body, on a 
shaft, whether sliding or fixed. 

Fig. 1 shows the type of bore some- 
times used for light work where the 
worm must be made separate from the 
shaft. The blanks are first rough turned, 
faced one end and parted off in either 
the automatic or the turret lathe. The 





























consequently upon the punch going up- 
ward it will carry the work with it fa- 
cilitating the extraction of the finished 
handle. 
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hole is drilled eccentric, as shown by the 
dotted line, in the drilling machine for 
short pieces; when too long in propor- 


tion to the diameter, the blanks are 


chucked in the turret lathe so as to keep 
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the axes parallel to each other. These 
pieces are slotted and drifted to gage, 
then passed on to the turning section for 
finishing and thread cutting. The sizes 
for which this form of hole is used vary 
from 0.3 to 0.6 inch diameter, the great- 
est length for the larger size being 2.5 
inches. 

For larger sizes the types shown in 
Figs. 2 and 3 are used for both sliding 
and fixed worms.’ In these types the 
blanks are rough turned, the ends faced 
and the hole bored in the turret. Should 
the key in Fig. 2 be very deep in pro- 
portion to the diameter of the hole, the 
hole is made eccentric to relieve the slot- 
ting as much as possible. After slotting 
the holes are fitted to gage by hand, this 


being found preferable to running the 
risk of spoiling any by drifting. These 


worms are usually made of steel having 
a tensile strength of 35 to 40 tons per 
square inch, so it is fairly hard and does 
not give good results when drifted, ex- 
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enough, advantage is taken of this to 
use a stiff tool bar, and in all cases a 
gap tool, Fig. 5, of the width required, 
is used for finishing the keys to width. 

A modification of Figs. 2 and 3 is 
shown in Figs. 6 and 7; in this case the 
sides of the keys and keyways are made 
radial; this, of course, brings the faces 
at right angles to the forces acting on 
them, but they are slightly more difficult 
to produce. 

The foregoing methods may seem to be 
more expensive than the loose- or fitted- 
key method; the cost will, however, be 
found not much in excess of the loose- 
key method, while for durability the solid 
method has all the advantages. First 
cost is not, however, the only item to be 
considered; there are at times certain 
conditions to be fulfilled, when first cost 
is only a secondary consideration and 
reliability takes its place. 

For fixed worms only, the types shown 
at Figs. 8 and 9 are used. In this case 
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where it is possible to make work solid. 
Another reason is that when worn there 
is not so much backlash as would be 
the case were the keys or feathers sep- 
arate. No matter how good the work, 
the key will get slack in a sliding worm 
or pinion; more especially is this so when 
the direction of motion is being con- 
stantly reversed, as is the case with the 
sliding pinion driving the vertical screw 
on the wall planer. 
S. O. FowLer. 


Birmingham, England. 








Press Tools for Making Small 
Nuts 








The accompanying sketches show the 
construction of a punch and die for mak- 
ing small hexagon nuts with a minimum 
amount of scrap and at the rate of about 
30,000 an hour, or seven nuts at each 
stroke of the press. The die is shown in 
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cept in the D-section holes where there 


are no acute angles. 


The slotting of these holes is compara- 


tively easy when once the initial dif- 
ficulties have been conquered. In the 
smaller sizes a triangular-shaped tool, 
Fig 4, is used for slotting the circular 
portion, this giving the best results and 
at the same time fulfilling nearly all the 
conditions which are incidental to this 


class of work. Where the holes are large 





Press TOOLS MAKING SMALL NutTs 


FOR 








the keys or feathers are formed on the 
shaft by slotting or shaping, instead of 
in the worm. This method is highly sat- 
isfactory, both in regard to first cost and 
reliability. 

The majority of the shafts are ma- 
chined between the centers in the shap- 
ing machine, the shaft being driven with 
a dividing head, a ratchet on the worm 
spindle and connected to the ram giving 
the amount of feed required. 

One reason for using the solid-key or 
feather method is that the designers em- 
ployed in our concern object to patching 








Dotted Lines indicate 


uext Operation. 
1 can Mach 













Fig. 1, the punch in Fig. 2. A section 
through the center is illustrated by Fig. 3. 

The stock (in this case brass) is cut 
into strips of proper width, or may be 
obtained direct from the mill in the width 
desired. It is fed into the die at D, 
Fig. 3, under the first row of perforators, 
niarked E. 

After this, it is carried by automatic 
roll feed under the next row of perfora- 
tors F, where the pilots G assist in prop- 
erly locating the stock, then under the 
hexagon punches H and finally under the 
shearing punch 7 which shears off four 
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hexagon nuts, three nuts having been 
blanked out previously at H, thereby 
making seven in all. 

There is no scrap between nuts; the 
only material that is not used is that 
which is cut out at S, Fig. 4, by notch- 
ing punches T shown in Fig. 2, and the 
material that is punched out by the per- 
forators. 

Fig. 4 represents the end of a strip and 
shows how the die literally eats up the 
stock. A in Fig. 2 indicates small push 
pins that are used to prevent adhesion of 
the small pieces of scrap and nuts to the 
punch, due to the use of oil on the stock 
for lubricating purposes. At B in Fig. 1 
are shown the positive stops, forming a 
part of the stripper, which prevent the 
stock from being fed into the die too far 
at any time, accidentally or otherwise. 
C, Fig. 1, represents hardened-steel bush- 
ings in the stripper which guide the per- 
forators and pilots into the die and also 
support them while perforating. 

When these holes become worn it is 
an easy matter to replace the bushings 
with new ones, thereby making the strip- 
per last almost indefinitely. 

The other details of construction will 
be clear from the sketches, and need no 
further explanation. I will state, how- 
ever, that this punch and die was made 
for nuts measuring %'< inch across flats 
and about '¢ inch thick. 

For smaller nuts than this, say '4 inch 
across flats, a punch and die constructed 
along these lines could be laid out to 
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punch 9 nuts at each stroke of the press, 
thus making it possible to punch out 
about 38,000 nuts an hour, and this wou!d 
require no larger press than was used 
in the case illustrated. 


Chicago, III. O. R. KLEPPER. 
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Design of an Upright Draw- 
ing Board Frame 








The accompanying cuts show a front 
and a rear view of an upright drawing 



































Fic. 1. FRONT VIEW 
UPRIGHT ANGLE IRON 











Fic. 2. REAR View SHOWING LOCK 


DRAWING-BOARD FRAME 
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DETAILS OF UPRIGHT DRAWING-BOARD FRAME AND FIXTURES 








600 


board, which I recently designed and had 
made for my own use. Having found 
this board both efficient and convenient, I 
thought it might be well to have it pub- 
lished for the benefit of those of your 
readers who, like myself, prefer the up- 
right board and care to profit by the ex- 
periences of one who has been working 
at them for several years. 

The frame is made up of angle bars 
and flats, the dimensions being given in 
the accompanying drawings. The two 
side frames are riveted together, while 
the horizontal connections and diagonals 
are bolted for the sake of easy trans- 
portation. 

The drawing board proper is made of 


well seasoned white pine about 7, inch 
thick. It is 3 feet 6 inches wide 
and 6 feet long; allowing to lay out 
large drawings. The square is 4 inches 
wide, 34 inch thick and beveled on both 
sides. It is made up of five strips of 


kinds of wood to prevent it from 
Another strip 34 inch 
by 2 inches is screwed to the square at 
right angles. This offers a convenient 
place for depositing tools, pencils, etc., 
and also gives a possibility of straighten- 
ing the square, in case it should get 
warped, which can hardly be prevented. 
By loosening the screws which connect 
the strip to the square and inserting fill- 
ers, the square can be given almost any 
form. 

The fixtures are shown on the second 
drawing, their respective positions at the 
board can be easily seen in the cuts. The 
drawing board as well as the square are 
balanced by counterweights, for the draw- 
ing board, four window-sash weights and 
cotton rope are used, while the square is 
balanced by two pieces of round bar 1!% 
inches diameter and 3 inches long, drilled 
through the center and supported by pic- 
ture wire. Light picture wire is also used 
for the parallel motion of the square, both 
ends of the wire being clamped to the 
wooden guide block at the right end of 
the square. The arrangement of the 
locking device holding the board in its 
vertical position can be clearly seen in 
the halftone of the rear view. By moving 
the handle extending from under the 
board, to the right the lock rods are dis- 
engaged and the board can slide up or 
down to the required position, where it 
can be held by pushing the handle back. 


two 
getting out of true. 


Personally, I find it necessary to 
change the incline of the board only 
when tracing and doing very little of this 
work I did not provide elaborate means 
for setting it at different angles. Those, 
however, who want to incorporate this 
feature, will find little difficulty in pro- 
viding proper means for this end. The 
upper ends of the strips which bear 


against the frame are rounded off so that 
the board can be swung around the lock 
position. 
tracing I 


bars to almost a_ horizontal 
Whenever I have to do any 
simply swing the board out to the desired 
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position and then put my office stool un- 
der the lower edge of the board. This, 
I will admit, is a very primitive way, yet 
it has been satisfactory. It remains to be 
said that, even without fastening the 
frame to the floor with screws, which 
might be done, the board is steadied well 
enough by its own weight. 

I should be glad if these lines would 
help any of your readers in procuring the 
rest and comfort that the upright board 
gives to the draftsman in any case, es- 
pecially, however, when laying out large 
drawings. 

Milwaukee, Wis. BE oe i 











Simplified Formulas for Bevel 
Gears at Any Angle 








Many formulas have heretofore been 


published for determining the angles and 
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BEVEL GEARS WITH AXES LESS 


THAN 90 DEGREES 


Fic. 1. 


dimensions of bevel gears not at right 
angles, all of which are more or less con- 
fusing. It is simply a matter of finding 
the center angles; all other angles and 
dimensions are obtained as for ordinary 
bevel gears at right angles, each gear 
being figured separately. This also ap- 
plies to the use of tables, the table being 
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BEVEL GEARS WITH AXES GREATER 
THAN 90 DEGREES 


Fic. 2. 


entered for each gear separately, accord- 
ing to its center angle and independent 
of its mate. 

When the axes are not at right angles 
there are four other combinations; axes 
less than 90 degrees as per Fig. 1; axes 
greater than 90 degrees, Fig. 2; crown 


bevel gears, Fig. 3 and internal bevel 
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gears. The center angles for these gears 
are found as follows: 

N = Number of teeth in gear. 

N’ = Number of teeth in pinion. 




















x 
- So: 


CROWN BEVEL GEAR 
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INTERNAL BEVEL GEARS 
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Axes less than 90 degrees, Fig. 1. 


sine Bp 


\ : 
N a cos. p 


E’ = B—E. 
Axes greater than 90 degrees, Fig. 2. 
stne (180 — f) 


Tan. E = 


Tan. E = 
V — cos. (180 — /) 
EF’ = 6 — E. 
Crown bevel gears, Fig. 3. 
E == 90°. 
kk = B — go. 
Internal bevel gears, Fig. 4. 
Ton Eon stne fp 
stne Pp — \ 
E=s=E p. 
New York. CHARLES H. LoGue. 








Tapping Large Pipe Flange: 
in the Lathe 








Many small shops do not have a full 
supply of pipe taps. The boss of one 
of these small shops had a number of 
flanges from 2': to 10 inches to tap. 
There were not enough of each size to 
warrant the purchase of taps, and he had 
no lathe with a taper attachment. He 
made a stout holder for a 1-inch U. S. S. 
tap, secured the tap in it on the lathe, at 
the correct angle, and using the tap as a 
chaser, with the correct change gears, 
tapped (or chased) all the flanges satis- 
factorily. 
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Discussion of the Previous Question 


Letters from OurReaders Showi 
Look upon Various Subjects Ope 


how many Men of many Minds 
ned up in previous Numbers 


























Dies for Forming Tools 








If any further suggestions are still in 
order on Mr. Card’s questions at page 
839, Volume 32, Part 2, re seamless 
drawn tubes shown there, I wish to offer 
mine. Evidently Mr. Card has a set of 
dies in operation on this article, but 
wishes te improve them, so I assume that 
he requires no minute details as to how 
the article should be made. Therefore, 
I am only going to add a little to what has 
been said and request Mr. Card, at some 
future time to write up the dies that gave 
him satisfaction, as part payment for our 
interest in the matter. 

If a double-action press is available, 
the dies shown in the half section here- 
with, Fig. 1, will give good results; I have 
made and used similar to it. It is a cut- 
and-draw and redraw type, the cut-and- 
draw part working on the single action 
principle, and the second or inside punch 
redrawing the cup by turning it inside 
out. The work can be drawn straight 
down and pushed through or a flange 
left on and the work pushed up by an 
ejector and left on the die. 

A is the cut edge; B is the cutting 
punch and also acts as the drawing die; 
C is the die center, or center block over 
which the metal is drawn; D is the pres- 
sure ring, pressure being applied by a 
hollow rubber barrel (not shown) under 
the pin-plate and pins E. The die-center 
C is hollow, permitting the second punch 
or plunger F to draw the metal down 
inside of it. 

The action of the die is as follows: A 
and B cut the blank, which is drawn be- 
tween the faces of B and D over C; af- 
ter the edge of the blank enters punch 
B, B dwells and F begins its stroke, draw- 
ing the metal over the two rounded edges 
of C. On the return of F the work is 
stripped by the sharp inside edge of C 
and falls through the die. If a flanged 
shell is wanted the punch F travels only 
the required distance and _ returning, 
strips the shell from itself by means of 
the inside face of B and a spring pad in- 
side of C brings the work to the sur- 
face of the dies. 

Points to notice closely in this type of 
die are: Make the faces of B and D at 
an angle of 10 degrees to permit upset- 
ting when dull or accidentally sheared, 
and fit these faces well. The outside 
wire-edge or rounding of C should be 
larger than the inside wire-edge; if they 
are both the same radius the outer edge 
delivers more stock than the inner edge 
can dispose of and wrinkles from be- 


tween them that are carried down in the 
work and soon wear ripples in the die. 
Fit the inside face of B to C so that these 
surfaces can hold the metal when the 
otherwise uncontrolled edge is passing 
between them; this is not necessary when 
reducing the body, only for the edge. 
And supply proper air-vents. It will be 


noticed that the face of punch F is 
beveled. This should be done on taper 
— 
B 
om 
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F ve 




















Fic. 1 American Machinist 


Digs FOR FORMING TUBES 
redrawn work as it furnishes an imme- 
diate bearing for the pressure rings and 
assists in disposing of a surplus of metal 
at the small end, especially preventing 
wrinkles in thin metal. In single dies 
the die center should be beveled. 

As to the question of punching or ro- 
tary trimming the small end of the tube, 
I offer the following: With the method 
in Fig. 2, termed “punching the wall” of 
the stock, the maintenance is expensive 
and even when the work is well done, a 
very sharp edge is presented, due to the 
round edge of the work. “Body trim- 
ming,” Fig. 3, by the rotary method is a 
slower process and more stock is used. 
In Fig. 4 the end is punched about '4 
inch smaller than the diameter of the 
end and the stock turned up; “stretched” 
it is called. There is a saving of stock 
here, the dies are easily kept up and 
the edge of the article is left square and 
clean cut. The same sketch shows a 
flange left on the large end of the tube so 
that it can be trimmed in a die at the 


same time that the end is punched. The 
flange can be drawn up into the larger 
diameter at the same time the small end 
is stretched. When these dies are fitted 
with slides to place each shell properly, 
as they should be, we usually pay 10 
cents per thousand for each press opera- 


tion, except cutting, which may go to 
15 cents. 
Quincy, Ill. W. H. Sirius. 








Bushings—A Driving Fit 








On page 446 is an article on the effect 


of heat on a bushing which is driven 
too tightly into a wheel hub. In that 
article the argument is based upon the 


assumption that when the bushing gets 
hot, it does not have much chance to 
expand outward on account of the hub, 
so it must expand inward, binding the 
shaft. It is also pointed out that an ad- 
ditional crushing tendency is produced 
by the heating of the hub itself, which, 
according to the article, “will tend to re- 
sume its original dimensions,” which re- 
fers to the diameter of the hole before 
the bushing was driven in. 

It has been my impression that to put 
a crank disk on a shaft, it is sometimes 
heated in order to expand the hole in the 
center, that it may slip over the end of 
the shaft. If, according to the article in 
question, the hole gets smaller when the 
piece is heated, all our friends who are 
shrinking crank disks in place, are la- 


boring under a mistaken idea that the 
disk goes on easier when hot. Is it not 
possible that the trouble with the hot 


bearing is due to the fact that the shaft 

becomes larger with the heat and there- 

fore grips the bushing in the wheel ? 
New York City. R. S. BAYARD. 








Reducing Size of Hole by 
Heat Treatment 








What seems to me, by actual experi- 
ment, the best way to reduce the size of a 
hole in ring-gage bushings, that 
have been bored or reamed too large, is 


Cte... 


by cooling the outside metal first, by 
having a board or any convenient flat 
surface in the water tank. It should 
be below the surface about half the 


thickness of the wall of the bushing to 
be shrunk. Heat the bushing, then hold- 
ing it on a bent piece of wire, roll it on 
the board held in the water until cool. 
This done repeatedly will close a hole 
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uniformly any reasonable amount ac- 
cording to the size and shape of the 


bushing or ring. For instance, 1 inch 
outside, 14-inch hole would close about 
0.005 inch in one treatment; after shrink- 
ing, harden in usual way. 

This method, although not entirely new, 
will save a large number of bushings, 
that are machined and partly lapped, from 
going to the scrap box. 

Mr. Chapman does not mention in his 
article on page 116, about what size 
bushing would close 0.05 inch. If it is 
possible it would probably take about 
the same length of time as to make a 
new one. 


Providence, R. I. D. W. M. 








Calculation of Power Loss in 
Slipping Belts 








It is said that figures do not prevari- 
cate. That is as far as I dare to go with 
this quotation. It is always pleasant to 
have mathematics to prove what one be- 
lieves, but it is well to temper one’s 
mathematics with common sense. 

On page 495, an article on the subject 
of slipping belts by A. L. Campbell, uses 
several hundred words to get a mathe- 
matical expression for the power lost by 
a slipping belt. To start with, he as- 
sumes that the tension on the slack side 
of the belt is 135 pounds, and on the 
tight side 300 pounds, making a net pull 
of 165 pounds, which, at the belt speed 
given, namely 2000 ft. per minute, will 
transmit 10 horsepower. The total belt 
slip is also assumed to be 10 per cent., 
referred to the belt speed. 

Now, after calculating the unit pres- 
sure around the arc of contact of each 
pulley, Mr. Campbell assumes the co- 
efficient of friction of 0.2, and calculates 
that the “grip” of the belt on one of the 
pulleys is 123 pounds, and on the other 
pulley is 154 pounds. If it requires 165 
pounds of pull in the belt to transmit the 
10 horsepower, which end of the belt is 
actually receiving the 10 horsepower? If 
neither end is receiving it, from what 
source comes the extra pull required to 
make up the full 165 pounds in the mid- 
dle of the belt? The pull on each pulley 
must be alike, and the same as at the 
middle of the belt. According to the ar- 
ticle in question, and the mathematics 
therein, this does not come from the force 
exerted by the contact of the belt upon 
the surfaces of either pulley. 

It seems to me a little more reasonable 
to assume that the actual belt pull of 165 
pounds is slipping over the surface of 
each pulley at a speed equal to the dif- 
ference in the speed between the belt and 
the pulley. As the original assumption 
was that the slip on the motor pulley 
amounted to 120 feet per minute, why 
would not. the loss be equal to 165 pounds 
multiplied by 120 feet, or 19,800 foot- 
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pounds per minute? In the case of the 
other pulley where the slip is assumed to 
be 80 feet per minute, why is 
not the loss equal to 165 pounds mul- 
tiplied by 80 feet, or 13,200 foot-pounds 
per minute? The sum of these two 
amounts to 33,000 foot-pounds per min- 
ute, or one horsepower lost. As _ the 
slip was calculated at 10 per cent. re- 
ferred to the belt speed, is it not reason- 
able that the power loss should be 1 
horsepower, or 10 per cent. referred to 
the power carried by the belt? 

This seems very good mathematics and 
common sense to me, although, of course, 
I may be wrong. As a matter of fact, 
the probable trouble with Mr. Campbell’s 
argument is that he has taken the wrong 
coefficient of friction between leather 
and iron, to suit the slip assumed. If he 
had made this coefficient of friction just 
right, to suit the other assumptions which 
he has made, or if he had made the slip 
correct to suit the coefficient of friction 
and the unit pressure, the actual loss 
would have figured up to one horsepower, 
just as I have made it, instead of 7% 
horsepower, as he has it. Truly, a little 
mathematics is a dangerous thing. 

New York City. S. R. BENEDICT. 








Truing a Crank Pin Hole 








In answer to H. Maplethorpe’s query 
at page 126, Volume 33, concerning his 
crank-disk trouble, I would suggest that 
he abandon the shrinking process for that 
of cold pressing. 
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rig that I have found very satisfactory 
for this purpose is made as follows: 

Referring to Fig. 1, A is a cast-iron 
bracket, carrying the threaded boring bar 
C. Dis acrank for driving the bar. The 
bracket is faced off square on the sur- 
face E and the hole for the bar is bored 
at right angles to this surface. The end 
of the bar-bearing at F is also faced off 
square with the bore. The bar is threaded 
with a comparatively fine thread, say a 
32 pitch and works in the removable 
nut G. The nut is put on with suitable 
screws against the faced end of bearing. 
To provide a, suitable guide bearing sur- 
face on the bar, the thread is cut shal- 
low, leaving the corners of the thread 
smooth and flat. 

To use the device, the bracket is 
clamped against the face of the crank- 
disk and the bar trued up with the shaft, 
irrespective of the face of the disk. This 
is done by placing a long, snugly fitting 
bar in the bearing of the bracket, letting 
it project along the shaft through the 
crank-pin hole, far enough to aline the 
two by calipering, suitable shims being 
placed between the bottom of the bracket 
and the disk to give the desired alinement. 
The test bar is then replaced with the 
boring bar, the tool H adjusted to take a 
light cut, and run through. 

The power required is very slight and 
with ordinary care a hole true with the 
shaft can be bored. 

While on the subject of emergency 
tools I would like to mention an extem- 
poraneous keyseater that saved us a lot 
of trouble. 

We had a quantity of small gears to 
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BORING RIG FOR CRANK-PIN HOLE 


It is doubtless the unequal contraction 
of the irregular masses of metal in the 
disk that throws the parts out of line. 
I should also advise a few more thous- 
andths for a fit if the shaft is above 11% 
inches in diameter. There are conven- 
ient tables compiled that give the allow- 
ances for fits with various sizes of 
shafts. 

If there is no suitable press or puller- 
tars available, shrinking will have to be 
resorted to, but it will then be necessary 
to true the pin-hole with the shaft after 
the parts have cooled. An efficient little 
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Inserted Cutter 
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SMALL KEYWAY BROACH 


make, when the question of keyseating 
them came up. The bore was about 5<- 
inch, and we had nothing on the regular 
machine that would handle so small a 
bore. After a little cogitation a broach 
was rigged up that did the job in record 
time. 

The tool consisted of a short piece 
of steel turned to a nice, sliding fit in 
the bore of the gear. In this piece of 
shaft, a stepped cutter was mortised, the 
cutter being given three steps, so that 
when forced through, each step added 
1/32 inch to the depth of keyway. A 
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vise was used for a ram, a piece with a 
suitable hole in it being placed between 
the vise jaw and work, to allow the 
broach to come through. 

St. Paul, Minn. Geo. MARSHALL. 








Making the Square Hole in 
Socket Wrenches Cheaply 








W. W. G’s. article on page 171, de- 
scribing a cheap square-hole drilling fix- 
ture for chuck -and socket wrenches calls 
to mind a similar experience of my own. 

His method may make a little cleaner 
hole at the bottom than the one I am 
about to describe but I am afraid it would 
be too slow where thousands of such 
wrenches were made yearly. Then, too, 
his fixture entails quite an initial ex- 
pense and the form is subject to wear. 

Several years ago, while with a firm 
which made a specialty of all kinds of 
drop forgings, including wrenches, they 
received a large order for chuck wrenches 
very much like the ones described by 
W. W. G. Here is how the job was done 
to the satisfaction of all parties con- 
cerned. 

Bar stock was run through the auto- 
matic screw machine, the head end 
formed and drilled somewhat deeper than 
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WRENCH END TO BE WELDED TO HANDLE 


the depth of the square or hex required 
and then cut off just above the socket 
portion, as in the figure. The diameter of 
the drilled hole was equal to the width 
of the square or hex required. 

These ends next passed to a Ferracute 
press fitted with a square or hex punch 
and a simple fixture on the bolster to 
hold the work upright and central, one 
stroke of the press finishing the hole, the 
stock from the corners going into the ex- 
tra depth of the drilled hole. 

Provision must be made for the escape 
of the air either through the punch or in 
using a slightly larger drill than the 
square required. A slight air compres- 
sion will do no harm; in fact it will aid in 
stripping the work from the punch. 

The ends next passed to the electric 


AMERICAN MACHINIST 


style of 
This 


welding machine where the 

handle required was welded on. 

saved turning down large stock. 
Brooklyn, N. Y. H. TERHUNE. 








A Machine for Seasoning 
Castings 








In the AMERICAN MACHINIST, under 
Editorial Correspondence—‘Making Star 
Lathes,” on page 100, a method of sea- 
soning lathe-bed castings is mentioned. 
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CASTINGS 


MACHINE FOR SEASONING 


This may be better than no seasoning, 
but I think better results might be ob- 
tained if the bed was hitched up to a 
jacking machine as per sketch, and left 
tc the mercies of this machine for a cer- 
tain length of time, the longer the better. 
This process would yank out all the in- 
ternal strains, after which a fine finishing 
cut can be taken. 

The sketch shows the frame 
bolted down on each end; with 
bolted across its center for conveying a 
twisting motion thereto by means of a 
short crank or other means. 

Chicago, III. 


rigidly 
a beam 


M. JACKER. 








Heat Treatment of Steel 








Concerning Mr. Bain’s experience in 
mixing the different tool steels and their 
heat treatment, page 324, I wish to sug- 
gest that he at once find out who is mis- 
taken in the kind of steel used. I think 
it will be found that the one who made 
a mistake was the salesman, who prob- 
ably would not know steel from finished 
iron if the labels were removed and evi- 
dently there was no label on the “piece of 
good carbon stock” (in the words of Mr. 
Bain) or the toolmaker would have seen 
it 

Probably neither Mr. Bain nor his 
friend has ever heard of the spark test 
to determine the quality and kind of steel. 
Every kind of steel has its characteristic 
spark according to its ingredients, when 
ground on an emery wheel. Iron and 
soft steels have a dead-white spark, car- 
bon steels a white explosive spark and 
the proportion of dead sparks shows its 
quality or temper. High-speed steels show 
various dull-red sparks, some dead and 
some explosive but in a greatly reduced 
proportion. Intra steel shows the char- 
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acteristics of both carbon and alloy steels. 
With experience one can distinguish the 
sparks of manganese, tungsten, chromium 
and molybdenum and thus distinguish the 
various kinds of high-speed steel. So the 
thing to do is to spark test the tool. If it 
shows a carbon-steel spark and does work 
superior to high-speed steel where com- 
mon steel will not, then put it in the safe 

it will be needed for analysis and tests. 

But carbon steel will not stand high- 
speed heat treatment. The elements when 
properly heated and quenched at the re- 
calescent point or point of transformation 
form martensite, the hardest constituent 
known to carbon steel; heating higher 
ferms austenite which is softer and much 
coarser, and has lost its good cutting 
qualities, crumbling where a_ properly 
treated tool stands up. This can easily 
be proved—try it. 


Quincy, III. W. H. Sirius. 








Dry versus Wet Grinding 








The paper’on dry versus wet grinding 
interests me. In reading it through, 
however, it appears that the editors’ ques- 
tions are misunderstood by some of the 
firms approached relative to grinding 
drills. If I am correct in my conclusions, 
the editors intended to ask for informa- 
tion relative to the merits or demerits of 
dry versus wet grinding when drills or 
other cutting tools are being resharpened 
on the ordinary abrasive wheels, known 


by the general term “emery wheels.” 
Some of the replies received evidently 
refer to the commercial grinding inci- 


dent to manufacturing drills, and are not 
applicable to the discussion. 

As most of our modern machine shops 
are using abrasive wheels for all re- 
sharpening of cutting tools, it appeals to 
me that a fair discussion of the merits of 
wet versus dry grinding with reference to 
cutting tools is a timely one. The old 
grindstone needed a lubricant to soften 
the surface of the stone and release the 
fine abrasive particles, and prevent glaz- 
ing. Use of water on an emery grinder 
is for the sole purpose of keeping the 
cutting edges cool while the tool is being 
resharpened. Using the older emery 
wheels, this use of a lubricant may have 
been necessary, but with the advance in 
abrasive wheel making and the advent of 
the new artificial abrasives. it would ap- 
pear as if a proper selection of wheel 
made it unnecessary to use a lubricant. 
Certainly when the cutting edges of the 
tool are not much dulled the amount of 
stock to be removed in resharpening the 
tool does not render it necessary to over- 
heat the cutting edges if a free-cutting, 
non-glazing wheel is used. It is to be 
hoped that your readers will give 
pression to their experiences relative to 
the resharpening of cutting tools on abra- 
sive wheels. 


ex- 


Boston, Mass. CASE. 
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A Plea for the Untrained 
Worker 





=—— 





I notice in the AMERICAN MACHINIST 
the article by Entropy on page 348, “A 
Plea for the Untrained Worker.” In it 
he states views commonly held by the 
American-born mechanic about European- 
born men; whether they be Italians or 
Germans, or Hungarians or Poles. They 
are regarded an inferior to the native- 
born American. Entropy is really trying 
to improve their condition, at least he is 
suggesting a way to do it, but his as- 
sumption that those Europeans are scrap 
is wrong. I am inclined to think they are 
really superior to the native born, be- 
cause the climate of Europe is better than 
the climate here. The fact that those 
Europeans we meet here are poorer in 
dress, in manner, in education is no proof 
that they are inferior. 

I was born in Europe and came from a 
small country town, in a country the 
name of which inspires usually a flow of 
sarcasm from the native-born American. 
The country is Hungary, but I am of 
German descent. We are all mechanics 
in my home town, but not machine-shop 
mechanics. I came here when I was 18 
years of age and at that time I was not 
able to read, write or speak English. Now 
I am 33 years of age. 

Now these foreigners have an educa- 
tion which is about the same as those 
born here get in public school, but of 
course, when they come here they are 
lost. They cannot make themselves un- 
derstood, and consequently the native 
thinks they are inferior in education to 
himself. That is not so. Many of them 
have a better education than the native, 
they certainly are far in advance in hos- 
pitality toward strangers than any Amer- 
I have seen thus far, the thing 
these 


ican born. 
to do is to get to work and say 
foreigners are of good stock; they are 
able to take up any line of work after a 
certain amount of training. 

There is nothing hard about machine- 
shop work or any kind of work. Anyone 
can learn provided he is given a fair show 
and a little lift over difficult places. But 
no one will ever make a good mechanic 
out of anyone by putting him on one 
machine, and one class of work. His 
senses become dulled. Gradually his 
natural ability goes from him. He may 
Strive to change it by evening study, but 
it is all in vain. The only way to change 
him is to give him a show on all ma- 
chines and all classes of work. This is 
for the interest of the employer as well as 
the employee. In fact, I am astonished 
that the employers should be so short- 
sighted as not to train their men. 

The AMERICAN MACHINIST may 
sentiments in favor of schools, educaticn 
may create technical high schools and 
trade schools, but it is all in vain. Let 
us have a change—an opportunity to 


voice 
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learn the trade thoroughly and at the 
same time go to school evenings. I have 
been reading and studying since I came 
here, but it has done me no good. In 
vain have I gone to school, in vain have 
I taken all the magazines published. In 
fact, I am poorer today than I was when 
I came here, for a great deal of my hope 
is gone and I have never been able to 
save anything. 


Chicago, III. ROMULUS. 
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other away. The high spots on a pair of 
gears are not always facing each other 
and when not facing, the gears are tilted 
over slightly on their respective spindles 
and bind slightly. 

I should like to see the question of ma- 
chine grinding of gears in quantities dis- 
cussed further by readers, as it is a sub- 
ject which touches almost every branch 
of small engineering work. 

Glasgow, Scotland. J. H. JOHNSON. 








Grinding in Gears 








I have read the letter of F. C. Mason 
on page 1138, Volume 32, Part 2, with 
interest, and venture to make a few re- 
marks upon a subject that has attracted 
a comparatively small amount of atten- 
tion. 

I served my apprenticeship with a firm 
of motor engineers and have vivid recol- 
lections of the early attempts at accurate 
gear production. No grinding-in process 
was used. The gears were left full, i.e., 
slightly over the correct theoretical di- 
mensions and assembled in the gear box 
while soft. The shafts were then forcibly 
rotated, by means of a flat bar having a 
square hole to fit one of the shafts, and 
the high places filed down by hand. 

However, it was found after case-hard- 
ening that there was no uniformity in the 
gears, some having shrunk and some ex- 
panded on account of the different quali- 
ties of two pieces of steel, even when 
cut from the same bar. Of course, it 
was then a case of selecting the “near- 
est” or best running pair of gears for 
any box and interchangeability although 
it figured in the catalog was practically a 
negative quantity. It is on account of 
these early experiences that I should like 
heartily to indorse Mr. Mason’s recom- 
mendation with regard to the grinding of 
hardened gears on automatic machines. 

Mr. Mason states that he has seen 
brass gears run in with emery and lard 
oil. I have seen steel ones treated in 
this fashion, in fact it is quite common 
practice, but I have never seen brass 
gears treated similarly. These are usu- 
ally run in dry and the operation in this 
respect is equivalent to the turning of 
brass. 

In some motor-car works it is custo- 
mary to pass all gears by gage and only 
such gears as are tight in the gage are 
ground in (usually in emery and tallow). 
If the gears sound noisy when the vehicle 
is on the road under test, the gears are 
taken apart and touched up by oilstone. 

Mr. Mason refers to the grinding of the 
ordinary wheel glass-cutter. The reason 
that the edge of the cutter is ground 
while the cutter itself is revolving is, 
I take it, due to the partial binding of the 
cutter either on the pivot, or against the 
inside faces of the cutter bar or shank. 
To this same reason may be attributed the 
fact that gears being run in grind each 


The Accelerating Cut on 
Crank Shapers 








On page 214, Frank G. Hudson 
writes in regard to this question, and 
his reasoning sounds good to us. In 
fact, the writer sent an article on 
the very same subject to the AMERICAN 
MACHINIST, and same was published 
about November 1908, under the title of 
“What’s the Matter with the Plain Crank 
Shaper ?” in which practically the same 
claims were made as in Mr. Hudson’s 
article, expressed somewhat differently. 

We believe in the accelerating cut for 
more reasons than just the point brought 
out by Mr. Hudson, which was the matter 
of speed. We believe in it principally 
because it is a simpler construction, one 
shaper builder using three sliding sur- 
faces to get a quick return and an even 
cutting speed. We bring out the fact in 
our catalog that we have the accelerating 
cut, as follows: “We obtain the natural 
quick return provided by motion of slid- 
ing block, the rigid construction and great 
power, with the accelerating cut, enables 
this shaper to take heavy cuts at fast 
speeds that double discount the trappy 
devices for quick return.” And again. 
“The cut is accelerating, a higher aver- 
age speed being possible than on an even 
cutting speed.” 

The real question to be decided is, how 
many round trips can the ram make on a 
given job, without overloading the ma- 
chine, burning up the tool, or breaking 
out or otherwise spoiling the work. 

A. M. WATCHER. 

Queen City Machine Tool Company, 
Cincinnati, O. 








Getting Chips Out of a Hole 








If the hole you are boring is so nearly 
the size of your bar that the chips fall 
on the bottom of the hole and crowd 
the bar up, making it cut larger than it 
ought, then try this: Wind a piece of 
copper or brass wire in a spiral around 
the bar, right- or left-hand, according 
to which way the bar or the work turns, 
from the cutter to a point mcre than the 
full depth the bar will enter. This spiral 
will convey the chips along and keep the 
hole clear. 
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22-inch Self Contained Roll Grinding Machine 











The halftones illustrate a new roll- eter. It is also adapted for grinding such and the centers themselves are 3 
grinding machine built by the Norton’ rolls on centers when desired and the’ inches diameter. The grinding wheel has 
Grinding Company, Worcester, Mass. It centers of the machine are made very a face 4 inches wide and a wheel 22 
is intended to grind rolls up to 22 inches large to provide for durable center bear- inches diameter is used when grinding 
diameter of body and to support these ings. The footstock spindle and the 22-inch rolls. A 24-inch wheel may be 
rolls on necks as large as 12 inches diam- headstock stud are 47, inches diameter used when necessary. 























Fic. 1. Frent VIE 22-INCH SELF-CONTAINED PLAIN GRINDER 





ome ] THE Drivi 


As illustrated in Figs. 1 and 3, the ma- 
chine is motor driven and self contained. 
The grinding wheel is driven by a 15- 
horsepower motor shown on the floor in 
the rear view, Fig. 3. This motor also 
drives the pump and traverses the table. 
The work is revolved by a 5-horsepower 


motor mounted directly on the headstock 





as seen in the three views. The work 
has a very powerful drive made neces- 
sary by the fact that these heavy rolls 
revolve on their journals, thus requiring 
more power than when revolving on 
centers. 

A floating device is applied to the work 
drive of the headstock so that any errors 
in alinement between the headstock axis 


and the roll axis are compensated for. 


Ti WorK SUPPORTS 





The construction cf the journals for 
supporting the rolls on their necks can be 
seen in the end view, Fig. 2. Bronze 
shoes of different radii are provided for 
different diameters of necks and _ these 
bronze bearings are provided with felt in 
a recess at the bottom for supplying con- 
stant lubrication. Adjustable steel roll- 
ers are provided to run in contact with 
the neck to prevent any possibility of the 
roll being forced from its true axis in the 








Ey o) ? Jew . . . . . . : 
Fic. 2. ENpD View oF DriviNG GEARING SHOWING CONSTRUCTION OF JOURNALS bronze bearings. The bronze bearings are 








606 


AMERICAN MACHINIST 





— 
| 





L as 











Fic. 3. REAR VIEW OF 22-INCH 


necessarily much less than half the cir- 
cumference of the roll neck because of 
slight variations in the diameters of the 
necks themselves. As will be seen in 
Fig. the steel rollers can be turned 
back out of the way when lifting the roll 
from the machine or when placing it in 
position. 


SELF-CONTAINED PLAIN GRINDER 


THE HEAD GEARING 

The method of transmitting the power 
from the motor to the revolving work is 
shown in Fig. 2 where the plate 
covering the gearing has been removed. 
The drive is very powerful, the 5-horse- 
power motor making 1700 revolutions 
while the worm-wheel revolves 10 revolu- 


also 
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tions per minute. A variable speed motor 
iz used and as the machine is limited to 
heavy roll grinding the number of speed 
variations is consequently limited, the 
maximum number of revolutions of the 
work being 10 and the minimum 5 per 
minute. 

Both the spiral pinion and the worm 
wheel run in oil and the thrust of the 
worm is taken by a large ball bearing 
which also runs in lubricant. The head- 
stock is so geared to the rack on the front 
of the table that although heavy, with 
its motor it is easily moved by the oper- 
ator along the ways. The footstock is 
geared to the rack for the same purpose. 
The variable speed control is seen at the 
front of the machine, also the knife 
switch. The mechanism for traversing 
the table is that regularly employed on 
the Norton grinding machine with which 
readers are familiar. 

The weight of this machine is 18,500 
pounds. As indicated in the foregoing 
description it is limited to roll grinding 
and to rolls from 12 to 22 inches diam- 
eter. 








Duplex Double Reduction Worm Gear Drive 








In the accompanying halftones there is 
illustrated an interesting worm-gear drive 
for driving two shafts from motor, 
with a double reduction in each case. Re- 
ferring to Fig, 1, it will be seen that on 
the shaft A there are two worms driving 
wheels in the casings E E. Upon 
wheels are 


one 


worm 
the shafts of the latter worm 
two vertical worms driving another set of 


worm wheels in the casings FF. The 
power from this point is transmitted to 
shafts extending from B and C. The 
driving motor applies this power to the 


shaft A, through a flexible coupling and 


it will be seen that there is a flexible 
coupling also between the two worms 
upon this shaft. Shaft A has a speed 


of 700 revolutions per minute and the re- 
duction in speed is in two steps, each of 
making a total speed 
100 to 1. This, therefore, 
results in a speed of 7 revolutions per 
minute for each of the shafts B and C. 


a ratio of 10 to l, 
reduction of 


\s to details; the worm wheels in the 
casings EE are 19 
have 40 teeth with 1 
worms driving 
diameter; 
with 


in diameter; 
The 
5.974 
have a 6-inch lead 
ana are made four thréads. The 
pressure on the pitch line of the worm 
wheels varies from 750 to 1000 pounds. 
In the casings F F, the worm wheels are 
24.9 inches diameter; have 40 2 


inches 
-inch pitch. 
wheels 


these are 


inches in 


teeth, 2- 
inch pitch and the worms are 10 inches 
diameter, 8-inch lead and 4 
threads. 

Upon the shaft A, the thrust is taken 
up by ball bearings in which there are 28 
balls diameter. Owing to the 


with an 


inch 
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DUPLEX DOUBLE-REDUCTION WORM-GEAR DRIVE 
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Fic. 2. ARRANGEMENT OF 
fact that the shafts G run at slow speed 
and carry a heavy thrust load, this thrust 
is taken up by roller bearings 7, inch 
diameter. All of the worms and worm 
wheels are made of steel. 

As to power delivered on the shafts B 


CASING 


and C; the pull at 12 inches radius is 
between 6000 and 8000 pounds, corres- 
ponding, at a speed of 7 revolutions per 
minute, to from 4 to 5'> horsepower. At 
this very slow speed, it will be appre- 
ciated that the thrusts and pressures pro- 


"1G. 3. 





THI 


GEARING 
duced are very considerable. However, 
it is said that this machinery is operating 
continuously, 24 hours a day, in a satis- 
factory manner 

This device is a product of Morse, Wil- 


liams & Co., of Philadelphia, Penn. 








A Simple Arithmetical Proof by Cast! 


ng out the Nines 








An old method of proving multiplica- 


tion by the process of casting out the 
nines is one which is so handy that a 
wider knowledge of it cannot fail te | 


useful to the many persons who, although 
they have heard of the method, not 
familiar with its working. 

This process of proving an arithmetical 
problem is to add up the digits of the 
numbers involved, subtracting from each 
of these sums the nearest smaller mul- 
tiple of nine and treating the remainders 
in the same way (that is, multiplying, 
dividing, adding or subtracting, as the 
case may be), as in the main problem. 
This gives an answer which is the same 
as will be obtained by adding the digits 
of the answer to the problem and sub- 
tracting therefrom the nearest smaller 
multiple of nine. In the process of cast- 
ing out the nines, the operation of con- 
tinuously adding the digits is performed, 
the actual casting out of the nines and 
multiples, resulting simply in reducing 
the size of the figures handled and pos- 
sibly making it a little quicker. 

In explaining a particular example, the 


are 


process of continuous addition of the 
digits, being more easily demonstrated, 
will be best for explanation. For ex- 


ample, take the multiplication of the two 
numbers, 2854 and 3271. This is set 
dewn as follows: 
2.854 sum 19 10 1 
3,271 sum 13 } 
2,854 4 
199,78 
5708 
8,562 
9 335,434 sun 31 4 
It will be seen in the above that the 


addition of the digits of the multiplicand 


is 19. Adding these digits, that is, the 
9 and the 1, we have 10. Adding these 
digits, that is, the 1 and the 0, we have 


Now, adding the 
have 13. 
that is, 
final 


1 for the final answer. 
digits of the 
Again, adding 
the 3 and the 
answer. As the main problem was one 
of multiplication, we multiply the 
figure 1 obtained from the multiplicand, 
by the figure 4, obtained from the mul- 
tiplier, and we have an answer of 4. Add- 
ing the digits in the answer to the prob- 
lem, we have 31. Again, adding these 
two, that is, the 3 and the 1, we have 4. 
It will be noticed that this 4 corresponds 


multiplier, we 


these two figures, 


1, we have 4 as a 


now 


with tl +t obtained by multiplying the 
two numbers obtained by the continuous 
addition of the digits of the multiplicand 
and of the multiplier. The fact that the 
numbers obtained in this way are alike, 
proves either that the multiplication of 
the main numbers of the problem has 
been correct or that a mistake of 9 has 
been made. This mistake of 9 is the only 


could be 


being 


made in 
dete cted. 


possible mistake that 


te process, without its 


It is impossible to detect a mistake of 
9, except by going over the entire prob- 
lem again: but the chances of making 


a mistake of 9 may be considered small 


enough to guarantee the correctness of 
the problem. 
If this 


the process of casting out the nines, we 


proof were to be obtained by 


would proceed as follows: Examining 
the digits of the multiplicand, we find 


upon inspection that the digits 5 and 4 
therefore these 
The addition of 
remaining digits; that is, the 
make 10, and the 
this is 9 itself, 


together make Q; 


added 
two may be cancelled. 
the two 
8 and the 2 
multiple of 9 to 
subtracted from 10, gives the remainder 
of 1, as was obtained by the continuous 


addition of Apply- 


nearest 
which 


the digits, as above 
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ing this to the multiplier, we have, upon 
inspection, that the sum of the 7 and 
the 2 make 9, leaving 3 and 1 to be 
added together, making 4, which was al- 
ready obtained by the previous process. 
Applying this same method of casting 
out the nines to the answer to the prob- 
lem, we have immediately upon inspec- 
tion, to out the figures 9, 5 and 4, 
leaving the figures 4, 3, 3, and 3 to be 
added together, making a sum of 13. Sub- 
tracting the nearest smaller multiple of 
9, that is 9 itself, we have a remainder 
of 4, as by the previous method, again 
proving the If quick inspec- 
tion of the figures number of 
them which, combined together, make a 
multiple of 9, it is just as well to cancel 
these out as and to 
use the process of continuous adding for 
the rest of the digits; thus combining the 
two methods and perhaps obtaining the 
easiest and quickest solution. 

As already intimated, this 
proving arithmetical problems may be ap- 
operations other than multipli- 
fact, it for addition, 
and well, al- 
the same process 
gone with the figures 
obtained by continuous addition, as is 
gone through in the obtaining of the an- 
swer to the main problem. For instance, 
if the problem is addition, we add all of 
the results obtained, by continuous addi- 
tion of the digits, giving an answer which 
is the same as the continuous sum of the 
digits of the the problem. 
For subtraction, the continuous sums of 
the digits would be subtracted from each 


cast 


problem. 


shows a 


soon as discovered 


process of 


plied te 
cation; in 
subtraction 
though in 


must be 


is good 
division, as 
each case 
through 


answer of 


AMERICAN MACHINIST 


other, arid for division, the continuous 
sums of the digits would be divided. 
In the latter case it is usually easier to 
multiply the sum of the digits of the quo- 
tient and of the divisor, giving the con- 
tinuous sum of the digits of the dividend. 

As an example of the proof of a prob- 


lem in division, let us divide 9,335,446 
by 2854. These are the same numbers 
as were applied above, except that 12 


has been added to the dividend, in order 
to make a remainder, to show how this 
will be handled. The performance of 
this problem would be as follows: 














3271 sum = 13 =4 
2854 ) 9335440 sum = 34 =7 

Gemant9anloasl ©502 4x1i= 
7734 - 
5708 r 

20204 

19975 

2866 

2854 

12 sum 3 

As will be seen, the sum of the digits 
of the divisor is 19. The sum of the 
9 and the 1 is 10, and the sum of the 
1 and the O is 1. Adding the digits of 
the quotient we have 13. Adding the 
3 and the 1 we have 4. Adding the 
digits of the dividend we have 34. Add- 
ing the 3 and the 4, we have 7. Adding 
the digits of the remainder, we have 2 


and 1, equals 3. Now, the multiplication 
of the quotient by the diviser, if the di- 
vision is even, should be equal to the 
dividend. If the division is not even, the 
remainder must be added to the product 
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of the quotient and the divisor to get 
the dividend. This is the problem which 
we have in hand. It has been shown 
that the continuous sum of the digits of 
the quotient is 4, and the continuous sum 
of the digits of the divisor is 1. Multi- 
plying 4 by |, we have 4 as an answer. 
Adding to this the continuous sum of the 
remainder, or 3, we have 7, and it will 
be seen that this 7 corresponds to the 
7 obtained by the continuous addition of 
the digits of the dividend. This, there- 
fore, proves that the division is correct. 
As intimated, if the division had been 
even, there would have been no remain- 
der and the simple product of the contin- 
uous sum of the digits of the quotient by 
those of the divisor, would have equaled 
the continuous sum of the digits of the 
dividend. 

As in the case of the multiplication, 
this could have been done by the process 
of casting out the nines. This was shown 
for both the quotient and divisor in the 
first example, so this need not be re- 
peated; but to apply it to the dividend, 
we have that the figures to cast out are, 
9, 5 4, and 6 — 3, leaving the 4 and 
the 3 to be added together, making 7, 
which was obtained by the process of 
continuous addition. 

Practice makes one exceedingly skil- 
ful in the use of this method of proof 
for multiplication and division, and it 
soon becomes almost automatic. For ad- 
dition and subtraction, however, the pro- 
cess is really longer than simply going 
over the original figures of the problem. 
Its reai usefulness, therefore, applies on- 
ly to multiplication and division. 








Holding Power of Wood Screws 


By J. F. Hobart 








The old question came up in the shop 
when a workman who had 
home some wood screws, 


recently oc- 
casion to drive 


persisted in driving them in nail fashion, 


until within about ; inch of being 
home, then he would tighten the screw 
with a screw-driver. All the old argu- 
ments were brought up, pro and con, 
regarding the bending inward of the 
wood fibers when the screw was driven 


in, the displaced fibers being expected to 
arrange themselves endwise to the strain 
like a lot of braces under a 
drydock! 

Becoming tired of argument, and fail- 
ing to convince the mechanic: by words 
that the hammer-screw-driver method 
was not “just as good,” a series of tests 
arranged to determine the relative 
strength of holding power of screws driv- 
en by the two methods noted above. The 
screws used were 3<-inch No. 7, and 7<- 
inch No. 11, all flat-head, bright. The 
screws were being used in brackets '% 
inch thick, and were to be screwed in 
North Carolina pine and white oak re- 


vessel in 


was 


Several tests were prepared 
by countersinking bits of ‘, inch by 
1 inch, flat iron to fit the screws, then 
driving the screws home in the iron and 
wood to be tested, under the same condi- 
tions which existed in the case under dis- 


spectively. 


cussion. 

When the test pieces had been pre- 
pared, they were placed in a small com- 
pression testing machine (10,000 
pounds), arranged with suitable bearing 
pieces so that when pressure was ap- 
plied, the screws would be pulled square- 
ly out of the wood. It was found that 


the ~.-inch screws in oak required almost 
exactly 1000 pounds to pull them out, 
while screws driven into bored holes of 


proper size, pulled out of North Carolina 
pine (heartwood) under a strain of 800 
pounds. The 34-inch screws, when prop- 
erly screwed into bored holes in the pine, 
were pulled out under 550 pounds dead 
strain. The %4-fnch which were 
driven into the wood with a hammer, and 
then tightened about '< inch with a 
screw-driver, came out of the pine at 


screws 


350 pounds, showing very conclusively, 
and settling the matter for all time, in one 
shop at least, that the “hammer-screw- 
driver” had not a leg to stand on “when 
it came right down to brass tacks” and 
mere theory omitted. 








The High School Teachers Associa- 
tion, of New York City, is doing con- 
siderable active work in the way of di- 
recting young people through the aid of 
a Students Aid Committee, in the choice 
of a vocation. They also have a high- 
school employment committee which col- 
lects information regarding opportunities 
for protitable and permanent employment 
for graduates from the high schools of 
New York City and advise and 
graduates and those who are compelled 
to leave school before completing the 
term, to find suitable vocations and posi- 
tions. It seems as though something 
along this line might be done in almost 
every city and should do something to- 
ward preventing so many misfits in the 
various occupations. 


assist 
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less there volume of business suffi- 
cient to keep such machine tools em- 
ployed to the advantage of the costs of 
the part, unless the machine in which the 
part is used is so standardized that it is 
certain that a large number will be built 
during the period following the building 
of the specialized tools, it is clearly unwise 
to build them. But where the condition 
of the industry warrants, the labor and 
material costs of manufacturing machine 
parts can be reduced to lowest terms. 
The special machine tool will play an 
important part in the machinery manu- 


iS a 


facturing of the future. 








Pratt Institute Evening Ma- 
chine Class Dinner 








More than 200 members of the evening 
machine class and alumni of Pratt Insti- 
tute attended their ninth annual banquet, 
held at Machinery Club, New York City, 
on the evening of March 19. W. J. Kaup, 
head of machine-shop department, 
acted as toastmaster, and introduced 
Col. R. C. McKinney, presi- 
dent, Niles-Bement-Pond Company, John 
A. Hill, publisher of this paper, W. W. 
Morehouse, superintendent of the Mer- 
genthaler Linotype Company, and the 
Rev. L. H. Hough, all of whom made 
happy after-dinner remarks and gave the 
advice. 


the 


as guests, 


some good, wholesome 
Frederic B. Pratt, secretary of the insti- 
tute, and A. L. Williston, director of the 


School of Science and Technology, also 


boys 


made interesting addresses. 


EL NEW PUBLICATIONS, 








PATTERNMAKING. By G. H. Willard; with 
additional chapters on Core MAK- 
NG AND MOLDING, by F. D. Craw- 
shaw; 224 pages, 5'.x8 inches; 


342 illustrations. Popular Mechan- 
Cloth covers, 51. 


hand 


ics Company. 
This book 


and kinds of wood used; the kind of ma- 


deals with the tools 


chine tools required; the kind of joints 
different pl the turning 
work, and the 


and large 


to use in ices; 
and sawing of the making 
of simple, crooked patte 


The first hundred pages of the bock are 


rns. 


} 


devoted to the hand and machine tools 
required to make patterns, the materials 
used, and the necessary instructions for 
those who are beginning to use thes 
tools and material The next 95 pages 
are devoted to the making of simple pat- 
terns; more or less crooked .and com 
plicated patterns, mostly less, and sweep 
work, pipe work, stove patterns, and 
nolding-machine patterns are only light] 


touched on: i.e.. a few of the fundamen- 


tal rules only are given and the work not 


gone into for any great detail. In the 
last fourteen pages of reading matter, 
F. D. Crawshaw explains a few of the 


fundamental principles of molding, core 
making and loam patterns and molds. 
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The book is clearly intended for the 
apprentice, and therefore of very little 
use to the mechanic. It makes the one 
great mistake that is made by nearly all 
books on patternmaking, and that is, the 
printing of pictures of hand and machine 
tools that are very crude, obsolete, and 
seldom met with in the pattern shops of 
the present day. Aside from this, how- 
ever, it has a large amount of valuable 
information for the apprentice and is full 
of meat, as very few superfluous words 
are used. 

“Elementary Course in Perspective,” 
by Sherman M. Turrill. 71 5x7 inch 
pages; 16 illustrations. The D. Van 
Nostrand Company, New York. $1.25 
net. 

In the preparation of this little volume 
the author has assumed that the student 
is more or less familiar with descriptive 
geometry, and he illustrates the mechan- 
ical application of the principles of that 
branch of mathematics to the making of 
a perspective drawing. He divides the 
book into two covering two 
methods of making such drawings, one 
of these being the method by the use of 
the plan, the other the method by scale. 
The chapter headings give. a good idea 
of the scope of the work. These are as 
follows: General Description of Per- 
spective; Parallel Perspective; Angular 
Perspective; Perspective of Curves; Per- 
spective of Shadows. At the end of each 
chapter will be found a number of prob- 
lems covering the principles explained in 
that chapter. 


sections, 


By AIl- 
inches. 
New 


CORROSION OF IRON AND STEEL. 
fred Sang. 148 pages 5x7 
McGraw-Hill Book Company, 
York. Cloth S1, net. 

This book goes very thoroughly into the 
subject, and starts off with the compo- 
and formation of rust, following 
this with the different theories advanced 
for the cause of rusting. These are the 
carbonic acid, hydrogen peroxide and 
electrolytic theories. Of the elec- 
theory 


sition 


these 
has been the 

The book then goes into 
the solution of iron in the action 
of hydrogen, carbonic oxide and carbonic 
or the and the 
function of oxygen, as without these, or 
of these elements present 


trolytic most gen- 
erally accepted. 
water, 
dioxide, occluded gases, 
at least some 
in steel, rusting would not occur. 

then difference 
und the 
Structures of these and the relation of the 
The comparative 
also 


The author shows the 


between iron steel, as well as 


structure to corrosion. 
corrosion of two metals is 
dealt with at length. The effect of stress 
modern conditions on 
cerrosion are shown. The corrosion that 
takes place in air, fresh water and salt 
water is with data and reasons 
for the same. Typical cases of the cor- 
rosion that has taken place in rails, tubes, 
and sheets, iron and steel are also 

Other data are supplied on the in- 


these 


and influence of 


given, 


wire 
given. 
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fluence of the impurities in the metals, 
comparative corrosion of acid and basic 
steel, influence of electric current, and 
the ability of iron and steel embedded in 
concrete to resist corrosion is shown. The 
last 23 pages of the book are given over 
to a general bibliography of the different 
articles that have been printed on cor- 
rosion. 

As a whole, the book contains more 
real practical useful information in a 
few pages than anything that has come 
under our notice for some time. The 
book is full of information for those who 
desire to know anything about corrosion, 
and contains the best information on that 
subject down to the present time. 


Wor “So ) I 
Cy PERSONALS 
Items For This Column Are Soliciced 
foal 
C. K. Lassiter, mechanical supervisor 
of the various American Locomotive 
Company’s plants, has had his official title 
changed to mechanical superintendent. 
Burton S. Hughes, until recently engi- 


neering expert for the Champion Fibre 
Company, Canton, N. C. has opened an 














L/S 





office in Cincinnati, O., as consulting 
engineer. 
Cary D. Terrell, until recently con- 


nected with the Pressed Steel Car Com- 
pany, is now in the sales division of the 
American Car and Foundry Company, St. 
Louis, Mo. 

Charles F. Dixon, who formerly con- 
ducted a consulting engineering practice 
in Brooklyn, N. Y., has joined the staff 
of the New England Engineering Com- 
pany, New Haven, Conn. 

Fred H. Holz, Jr., Hans Koenigshagen 
and Alfred M. Hundert, of Donauwerk 
Ernst Krause & Company, Vienna, Aus- 
tria, are in the United States familiariz- 
ing themselves with the product made by 
the American manufacturers they rep- 
resent. 

W. J. Kaup, head of the machine-shop 
department of Pratt Institute, is at pres- 
ent on a leave of absence, during which 
he is prosecuting some special engineer- 
ing work at the Westinghouse Electric 
and Manufacturing Company, Pittsburg, 
Penn. 

W. H. J. Fitzgerald, who has been in 
administration positions in the shoe ma- 
chinery building industry for the past 25 
years, and during the last eight purchas- 
ing agent of the United Shoe Machinery 
Company, of Boston, resigned on March 
1 to take the position of president of the 
Union Drop Forge Company, of Provi- 
dence, R. I. 

Alfred Lankhuff, for a number of years 
connected with the Morgan Engineering 
Company, Alliance, Ohio, and more re- 
cently with Pawling & Harnischfeger, 
of Milwaukee, has opened an office in 
Milwaukee, Wis., as a consulting engi- 
neer, making a specialty of hydraulic, 
hoisting, and special machinery. 
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New ToolsandMachineShopAppliances 
Showing New Ideas im Machine ShopEquipm 
it possible fo do better work at a reduced cost 


ent/“iat make 























Universal Tool and Cutter 
Grinder 








A recent product of the Woods En- 
gineering Company, Alliance, Ohio, is 


illustrated in the accompanying halftones. 
The new machine is of the swivel head 
type, rigidly and compactly constructed, 
the work table being directly under the 
countershaft at all 

The machine has been designed for a 
wide range of work and simply 
structed. Hand wheels have been sup- 
plied in all located to 
avoid the necessity of the operator shift- 
ing his position to manipulate them. The 
headstock and swivel vise make the ma- 
adaptable large variety of 
The vise is universal and fits the 


times. 


con- 


movements so 


chine 
work. 


for a 

















Fic. 2. HEADSTOCK VISE 


AND SWIVEL 











ANY new or improved machine 
or shop appliance of interest to 
our readers will be illustrated 
and described in this department. 


A full and detailed de- 
scription will be given—when of 
Special and it appears 
here before being sent elsewhere. 


more 


interest 


ALL descriptions appear in all 
four editions of the paper— 
Weekly, Monthly, Weekly Eng- 
lish and Weekly German, 




















which brings it close to the table 


base, 
for surface work. Fig. 2 shows the head- 
siock and swivel vise in two of the many 


positions that may be used. 


Four Cylinder Boring Machine 








t-cylinder 
cylinders of 


The illustration shows a new 
orer adapted for 
automobiles. 


b boring 

In this machine the table is fed by 
double rack and pinion with the racks 
directly under the center of the table. The 
table is counterweighted with the counter- 
located outside of 


weights conveniently 


the column where additional weight can 
easily be applied if desired. It is pro- 
vided with 4 T-slots and the knee is ex 


tended above the table and provided with 
[-slot so that the jigs may be bolted back 
knee as well as to the table 
are bored No. 5 Morse 
taper and have the ends threaded to fit 
heads or left blank. 
ball thrust 


against the 

The spindles 
cutter They 
prov ided 


are 


with bearings, and 








‘ 











FOUR-CYLINDER 





BoRING 








MACHINE 
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run in three phosphor-bronze bushings, 
the lower one of which extends below 
the head and enters the cylinder being 


bored. so that there is no overhang to the 
cutter heads. 

The drive is by coarse-pitch 45-degree 
angle, double spiral gear, the gears on the 
spindle being of high-grade phosphor 
bronze and the gears in the rail of high- 
carbon steel, supported their entire length 
and ball thrust bearings 
to take up the end thrust. 

The heads are accurately machined and 
for adjustment 
Accu- 


provided with 


scraped to a fit close 


and then rigidly 


ground spacer washers can be pro- 


bolted together. 
rately 
vided for setting between the heads, giv- 
ing any spacing desired, and longer bolts 
setting of the 


bolted, 
adjustment de- 


provided so that for any 
giving 


heads the can be 
effect for 


rigidly 


solid-head any 
sired. They are accurately fitted to square 
the rail, the lower bearing sur- 


face of the rail being the guiding member 


Ways on 


so that they are readily kept in line. 

The machine is back-geared and pro- 
dduble-speed countershaft, 
giving six changes of speed, and is a 
recent product of the Moline Tool Com- 


with 











pany, Moline, I'l. 
Upright Drill 
The illustration shows a new 32-inch 


Slidingehead drill. The machine is pro- 


vided with positive feed, automatic stop, 


back gear, and geared tapping attach- 
men. It has eight ranges of feed, con- 
trolled by the cam sleeves below the feed 


box, on wh the feeds are graduated. 
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It has a simple tapping attachment, com- 
prised of only two gears besides the or- 
dinary crown gear and pinion, and a 
quick reverse motion is obtained. The 
reverse crown gear is of steel, provided 
with a large hub bored suffi- 
cient size to permit the clutch sleeve to 


out to a 


run inside of it, thus gaining space for a 
long clutch sleeve not apt to bind under 
severe tapping strain. 

The clutch sleeve, which is also made 
lined on the outside with 
make a good bearing. 


of steel, is 
hard bronze, to 

This drill is a recent product of the 
Mechanics’ Machine Company, Rockford, 


Illinois. 








Motor Driven Grinding and 


Buffing Equipment 








Fig. 


sisting of 


1 shows a grinding equipment con- 
an alternating-current motor 























UPRIGHT DRILL 


TOR-DRIVEN GRINDER 

















st and water attachment, 
but readil 
of the 
and 


wheels 


fitted with tool re 
bolted to the bearing brackets, 
Each 
flange, 
the 


motor is 


end 


nut 


detachable if desired. 
fitted 


for 


shaft is with a 


securing emery 


The 


washer, 


in position. entirely in- 


closed, making it entirely dust and water 
proof. 
Fig. 2 shows a buffing equipment sim- 


ilar in construction to the grinding out- 


fit shown in Fig. 1, with the exception 
that the tool rests and water attachment 
are omitted and the shaft is longer and 


taper threaded at each end, to receive the 
buffs. The buffing de can be 


mounted on a bench or on a post or 


vice either 
wall. 

These equipments are built by the Gen- 
eral Electric Company, Schenectady, New 


York. 
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Vertical Cylinder Boring 
Machine 








The illustration shows a new two-spin- 
dle vertical boring machine, built by the 
Beaman & Smith Company, Providence, 
R. I., for automobile-cylinder work. The 














1. VERTICAL CUYLINDER BORING 


MACHINI 


Fic. 


table is 20 inches wide and 6 feet 
and is adjusted by hand. he bor- 
the saddle, 
for boring and a 


work 
long, 
ing 

which has a down 


carried in 


ree d 


spindles are 
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quick return, both being operated by 
power. The machine is designed for bor- 
ing cylinders in any combination from 


single castings to the block method which 
The long bed 
enables one set bored 
while another set is being placed in posi- 
tion. 

The special feature of the machine is 
the novel boring spindle on which. a pat- 
ent is pending, and which is illustrated 
in Fig. 2. This consists of a very rigid 
spindle stud, on which the boring head 
revolves, so that the cutting points are 


makers. 
of castings to be 


is used by some 


supported as closely as possible under 
the work being done. The thrust is tak- 
en on the ball bearing shown between 


the end of the spindle stud and the bor- 


ing head, while the upper ball bearing 
supports the weight of the spindle and 


the attached parts. 
This construction admits of using gears 
of large diameter for driving the spindle, 


and also of a large spindle stud, which 
can be made very stiff and insures a 


good cylinder bore. 
struction will also be used on their hori- 
zontal and we under- 
stand that it has been giving very satis- 


This boring-bar con- 
machines, 


boring 


factory service. 








A Vertical Milling Attach- 


Ment 








The halftone shows a vertical spindle 
attachment manufactured by the Garvin 
Machine Company, of New York City, as 
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applied to their No. 2 
machine. As the attachment is 
tical milling only, it can be adjusted only 
slightly in either direction to clear the 
cutter and prevent drag whichever way 
the table is feeding. The casting is bolted 
bolts, and 


universal milling 


for ver- 


to the column by three also 

















A VERTICAL MILLING ATTACHMENT 


clamps to the V’s of the base, where the 
slight adjustment mentioned above is ob 
tained. The attachment is driven by 
miter gears of a coarse pitch. The spind 
has a No. 10 B. and S. taper hole i 
and is provided with a draw-in rod. T} 
lower bearing is taper and runs in a solid 
self-oiling bronze box. The upper bear- 


ing is straight and runs in an adjustable 


bronze box, provided with a take-up nut 
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nose of tne 


for weal The spindle is 
2 inches diameter, 4-pitch, left-hand V- 


thread. The attachment is manufactured 


in two sizes, and may be applied to many 


71] " hine 


sizes of Garvin milling macl 


Ss 








A Universal Milling Machine 








of their 
brought 


recently been 


Machine Company, 


chine, which has 


out by the Oesterlein 





Cincinnati, Ohio 

The automatic feeds to t table are 
transmitted from the spindle throug i 
roller chain to the sprocket wheel on the 
feed box, A direct-reading index plat 


on the feed box indicates the feed per 


revolution of the spindle [he universa 
head will divide work in any posit 
from 10 degrees below horizontal to 10 
degrees beyond vertical A feature of 
} 7 ; . S > 
the head is rat spacing of 2, 3 
1, 6, 8, i2 d 24 divisions The id 
S provid vit i complete set of chang 
2 | | 
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A Belt Driven Double Cold 


Saw 








The halftone shows a newly designed 
belt-driven cold-saw cutting-off machine, 
being an adaptation of the bar type ma- 
chines arranged right and left hand, 
mounted on a floor plate and intended to 
reduce the idle time of the machine 50 
per cent., as two cuts can be made with 
one setting of the work. 

These machines, carrying saw blades 
32 inches in diameter, have capacity for 
stock 9 inches, square stock 9 
and for I-beams on a square or 


round 


inches, 
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Philadelphia, Penn., in four sizes, having 
capacities for 5'4-, 7'4-, 9%- and 11%- 
inch diameter rounds, and arranged with 
adjustment from a minimum distance of 


; inch between the center of saw blades 
to a maximum distance of any desired 
length. 
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compound rests which are easily inter- 
changed. All standard screws both right 
and left from 3 to 72 per inch, including 
11'2, may be cut with the change gears 
provided. All adjusting screws are of 
uniform size and fit the too]-post wrench. 








A 13-inch Screw Cutting 
Lathe 








The halftone shows a _ new = size 
of lathe which has been added to the 
“Star” line of lathes built by the Seneca 




















A BELT-DRIVEN 


miter cut in vertical position up to 20 
inches. The machines are of the standard 
spindle-driven type, being sup- 
ported at each end by capped bearings 
driven by broad-face, coarse-pitch, 
steel gearing through worm 
having a 


spindle 


and 
hammered 


worm wheel, worm wheel 


and 


bronze ring and the worm being of hard- 


ened steel fitted with roller thrust bear- 
ings, both incased for continual lubri- 
cation. The spindle saddle has square- 


bed, with 
taper shoes to compensate for wear, and 
with variable 
adjustable automatic and 
release and power quick 


locked gibbed bearings on the 


is provided constant feed 


in rate with 
positive safety 
directions. 


return available in both 


The drive on these particular machines 


is by means of independent four-step 
cones giving four periphery speeds to the 
saw blades. An important feature in 
the design of this machine is that the 


bed and work table are one casting. Aux- 
iliary supports are furnished to attach 
to the vertical clamping surface in order 


that materials may be supported on each 


of the saw blade. 


side 


The machines are furnished complete 


with pump, piping and attachments for 
cutter lubrication, as experience has 
shown that to obtain the most efficient 


results from the high-speed, tool-steel 


blades, it is necessary to deluge the cut- 


ting point with heat-absorbing and lu- 
bricating fluids. 

This type of machine is manufactured 
by the Newton Machine Tool Works, Inc., 


DOUBLI 
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Falls Manufacturing Company, 687 Wa- 
ter street, Seneca Falls, N. Y. The lathe 
swings 14 inches over the bed. The 
spindle has a 1'x,-inch hole through it. 
The carriage is provided with T-slots and 
long- and cross-feeds. The 
cross-feed screw is provided with a 
graduated collar reading to thousandths. 
The lathe is provided with both plain and 


automatic 











An UNUSUAI 
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A 13-INCH SCREW-CUTTING LATHE 


When desired blocking to increase the 
swing of the lathe to 20% inches can be 
fitted to the lathe. 








Special Foundry Crane 








The illustration shows a somewhat 
unusual form of wall crane recently in- 
stalled in the Reanoke shop of the Nor- 
folk & Western Railway, Roanoke, W. Va. 
This is a 2-ton crane which can be 
moved along the wall to any desired po- 
sition and in addition can be swung about 
a central bearing by the wire rope on 
the drum shown, through an arc of 90 
degrees. This is equipped with a special! 
4-hook trolley, each being operated by an 
independent hoisting mechanism equipped 
with a Niles double disk lead brake and 
independent motor. 
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A special master controller is located 
in the cage so that all four hoists can be 
operated together or independently as de- 
sired. The trolley has a short movement 
of only 18 inches on the crane beams, to 
allow for slight, changes in position of the 
hoisting hooks with reference to the side 
wall of the building. This is made by 
the Niles works of the Niles-Bement 
Pond Company, Hamilton, Ohio. 








A Heavy 


Plain ‘Turning 
Lathe 








in the halftone was 
rapid production of 


The lathe 
designed for 
turned work. 

While nominally a 14-inch lathe it 
swings 165¢ inches over the bed. The 
spindle has a 1'x-inch hole through it. 
The front bearing is 234 inches diameter 


shown 
the 

















A HEAvy PLAIN TURNING LATHE 

by 65¢ inches long. The largest diam- 
eter of the three-step cone is 12 inches, 
it accommodates a 3!4-inch belt. 

The tail spindle is 23g inches diameter 
and it has a bearing in the tailstock 8 
inches in length. The machine is equipped 
with a special heavy plain rest. The 
feed works are driven by a 1'4-inch belt. 
Usually no lead screw is supplied but one 
can be furnished at extra cost. The 
lathe throughout is extra heavy in con- 
struction and has the power and stiffness 
of the ordinary 20-inch lathe. 

It is built by the F. E. Reed Company, 
Worcester, Mass. 








A Cam Grinder 








The Landis Tool Company, Waynes- 
boro, Penn., has just placed on the mar- 
ket the cam-grinding equipment shown in 

















A CAM GRINDER 
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the halftone. It is used on their regular 
universal and plain grinders. 

The attachment grinds its own en- 
larged master cams from full size models 
of the work to be ground. Any slight 
change in form of the work due to wear 
of the wheel is compensated for by a set 
of change master-cam shoe plates which 
are a part of the regular equipment. The 
reciprocating cross motion of the wheel 
takes place only when it is opposite the 
cam to be ground. The only alteration 
necessary when changing to cylindrical 
work is to disengage the grinding head 
from the master cam. 








A 


Two Spindle Cylinder 
Boring Machine 








The machine shown in the halftone 
was designed for boring twin automatic 
cylinders, but will handle four-cylinder 
castings where they are in block. 
It will bore cylinders up to 6 inches di- 
ameter by 14 inches in length. 

The left-hand spindle bracket is rigidly 
secured to the frame, while the right- 
hand one is adjustable, giving from 4 


cast 








































A 2-CYLINDER BORING MACHINE 
center distances. he 
curate setting of the adjustable spindle 


to 6 inches, ac- 


bracket is facilitated by micrometer 
screws. The table measures 143; by 
18 inches, is counterbalanced, has a 


vertical feed of 18 inches, a quick re- 
turn and automatic stop. Distance from 
center of spindles to column, 9'4 inches. 
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Nine feeds are provided, giving from 
0.03 to 0.2 inch per turn of the spindle. 

Floor space occupied 34 *y 48 
inches. The machine weighs about 4500 
pounds, and can be arranged for inde- 
pendent motor drive. It is built by Baker 
Brothers, Toledo, Ohio. 


is 








A 14-inch Engine Lathe 








The halftone shows a 14-inch quick 
change gear engine lathe, which is be- 
ing placed on the market by the machin- 
ery and equipment department of the 
Cincinnati Iron and Steel Company, Cin- 
Ohio. 

The lathe has a swing of 15 inches, 
with hole spindle for 1 5/16 stock, 
and is equipped with either 4- or 5-step 

Only two levers are required for 
quick-change cutting 


cinnati, 


in 


cone. 


the gear, threads 




















A 14-INCH ENGINE LATHI 





from 3 to 32. The range of feeds is from 
18 to 192 per inch, with 33 changes. It 
is impossible to engage two gears at the 
Taper attachment can be fur- 
nished at any time, the carriage being jig 
drilled for this purpose. 


same time. 












\ 24-inch Shaper 












The halftone shows a 24-inch back- 
geared shaper, which has been brought 
out by the Stockbridge Machine Com- 


The direct drive 
gives a ratio of 6 to 1, and with the back 


pany, Worcester, Mass. 


gears in a ratio of 30 to 1 is obtained. 
The side thrust of the ram is taken 
by a gib, adjusting screws being provided 





























A 24-INCH SHAPER 





616 
to take care of wear. The cross-feed 
mechanism adjusts itself to any position 
of the saddle, feeds in either direction 
and stops automatically at either end of 
the feed. 

The on a 


driving cone is supported 
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sleeve running on a self-oiling bearing, 
thus avoiding all side pull on the main 
shaft. 
The shaper can also be supplied with 
single-step pulley and gear-box drive. 
The horizontal traverse of the table 
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is 30 inches, vertical traverse 15 inches. 
The table top is 16 inches wide by 24 
inches long. The machine weighs 4400 
pounds and requires a floor space 102 by 
52 inches, thus making a compact and 
rigidly constructed machine. 








Geared Drives and Feeds—Shop Departments By John R. Godfrey 








The question of geared drives and 
geared feeds is far from settled in the 
minds of those who are making and buy- 
One large builder makes 
geared feeds under protest, and 
fully them in his own shop. 
He also builds a quick-change feed box 
that seems to be very simple, yet he has 


ing machinery. 
Care- 


lavs aside 


to increase his belt width 20 per cent. 
over the old lathes to get the required 
power. 


Another builder is enthusiastic over his 
geared nead and uses it on all his ma- 
for work. Still another 
builder uses a feed, as few gears 
high belt speed, 
His friction feed 
can stall the machine any time. 

i for all 


chines his own 


friction 
as possible anywhere, 
and gets good results. 
this in the 


There is a reason 


fact that all of them are good in certain 
places. Probably every one of them is 
best under certain conditions. The 


trouble is, we try to use all three in all 
conditions. 


No one 
operator 


the a good 


handles a geared-head chucking 
| 


who has seen 


Way 


the need does not seem nearly so acute, 
so that the power question looms up a 
little larger. 


The feed question is not so much a 
time saver, for the rate of feed does 
not vary as much as the speed of the 


work, and becomes largely a question of 
power to carry the cut. There are cases, 
to be sure, such as milling the edges of a 
the cutter spans both sides, 
where the feed can be faster after it 
gets into the cut, and where this will 
be done if the change is easy. But the 
necessity seems much less than with the 


box, where 


drive of a milling cutter. 


DiviDING SHOPS INTO DEPARTMENTS 


knows 


is the 
knows 


Just as it is a wise man who 
the right tools to buy, 
foreman or superintendent 


just how to divide his work into depart- 


so it wise 


who 


ments. 

A friend of mine got the department 
fever some time ago, grouped all his 
drilling machines together into a drilling 
department, and had work from all over 


and forth, with its consequent delay and 
expense, and it was obviously a wise plan 
to bring the drills to the work, rather than 
insist on the department idea under all 
circumstances. 

The drilling department is usually a 
good thing, but the work must always 
be considered, and there is no fixed rule 
which always holds good. 

All of which leads to the old truism 
that the successful man in the shop is the 
one who makes the best compromise be- 
tween the ideal and his actual conditions. 








An accident to the exhaust fan, which 
took enough dust from the emery grind- 
ers to make the shop habitable in 
their vicinity put the fan out of business 
for nearly two davs. The moral standard 
of the mechanics seemed doomed to lose 
many credits on account of the dust and 
profanity, when the young men 
saved the day by running an electric light 
wire to the roof and connecting same to 
an ordinary office fan used for ventilat- 


one of 

































































or turret lathe, can doubt that he changes’ the shop carried here to be drilled. He ing. The fan was then placed on top of 
speeds for the different work of drilling, put this in charge of a good drill man the dust pipe, which extended vertically 
facing and boring, much easier and faster and all went smoothly—for a little while. through the roof; after being fastened in 
than he could with the regular cone and A visit the other day revealed the fact a vertical position with the wheel down- 
belt. Where work requires frequent speed that he had changed things again, and ward and the dust pipe wired firmly 
changes the geared head seems to war- while he still had most of his drills against the wire guard of the fan, it was 
rant t extra power it undoubtedly con- grouped, there were others scattered’ started going, and the work it did in 
su It is a sort of a gaining speed through the shop in other departments. taking away most of the dust, was really 
at the expense of power This all came about through the drill- remarkable when the size of the fan and 
Engine-lathe work, on the other hand, ing of an important piece, where the the current consumed were considered. 
does not require near is frequent speed drilling had to be done at different times It kept the lighter dust moving right out 
cha sas a ru oft running all da and was neither the first nor last opera- of the shop until the repairs on the big 
on appro» tely t same diameter, and tion. This meant carrying the piece back fan were finished. 
a=. "7 . e ° 
f* || |ncreasing Shop Capacities 
— Where More Tools will b 
1 i ere More Tools will be needed 
\ ( p rhe Fairbanks-Morse Company, Beloit, Wis 
$s taking bids on a new machine shop. 
\ Yor! Authentic news is solicited for Schimming & Eddins. Marlin, Tex., will erect 
this department. Real opportun- one whine shop and garage. 
: ' ities for the sale of machinery of ae a Se ey, Saas, 
( ‘ Penn., is erecting a two-story addition. 
| any kind Fire destroyed the plant of the Standard Box 
\W and Lumber Company at Millvale, Penn. 
I ( ) } ) The Waclark Wire Company, Bayway, N. JJ., 
‘ | build an addition to its power house. 
Compar ( : lin Ont.) Tabl Company — will The Kootenay Steam Laundry and Dye Work 
( . pees Cranbrook, B. C., will erect a new laundry. 
\ Pa ] ( i Ohio) Red on Company i rhe Standard Oil Company, Bayway, N. J. 


Will increase the capacity of its power plant, 
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The 
apolis, 
The 
Building Company will 


Northwestert 
Minn 


Hankinson (N. iv 


Knitting Company, Minne- 
will erect a $100,000 addition. 
Block and 


new facto1 


Cement 
erect a 
The gin and ice plant of 8. T. Fritz, Whitesboro, 
Tex., was destroyed by 
The New York 
N. Y., will add a 65-ton open hearth furnace 
C. A. 
a franchise to operate an electri 


hire. Loss, $12,000 


. ' 
State Steel Company, Buffalo, 


Laurson, Howard, S. I)., has applied for 


light pla 


Ohio 


The Canton 
taken out a permit for an addition to its plant 


Drop Forge Company has 


Campbell & Wygandt, Muskegon, Mich 


vill erect a new foundry at Muskegon Heights 
The Greenville Coal and Ice Con pany, Jerse 
City, N. J., is to erect an addition to its plant 


lectric Light Cor 


The Worceste! Mass I 


pany is having plans prepared for a new plant 


The G. Buehler Furniture Compar Alle 
town, Penn., is erecting a three-story ad ol 

rhe Arlingtor Mills, Lawrence Mass . 
erecting an additional two-story boiler house 


The Olympia 


Was! . will erect a S87 


Compal Vv, of Cordova 

5,000 cold-storage plant 
The 

troit, 


Hupp-1 
Mich., wil 


rner Company, machinists, De- 


construct a new achine shop 


Hensler Brewing 
is building 


Joseph Company, 


a a new plant; also a power house 


rhe 
N.J., will 


Rising Sun Brewing Company, | abet 


Increase 


the capacity of its powe plant 


¢ +} 


The plant of e Southern Horse shoe Nai 
Company, C:adsden, Ala., as destroved b hire 

The Lobee P p and Machine Company, 
Buffalo, N. Y., is rece ng bids for a ne factory 


The Americar 


socket, R. 1., is eres in addition t« p 
Fire caused $750,000 damage at the bre el 
of N. Seitz’s Son, 260 Maujer street, Broo} a 

> f 

The Americal | press Company l put 
in a new powe pli t at East 44th street Ne 
Yor} 

rhe Dahlstrom Metallic Door Company, James- 
town, N. Y., is building another addition to its 


The Bradley 


the 


Delevan, Wis., Is 


Company, 


installation of a 


considering odern powe 
plant. 

The American Gas and Electric Power Com- 
pany will erect a $300,000 plant at Georgetown, 
Wash 

The Oscar Krenz Brass and ¢ opper Company, 
of San Francisco, is to erect a plant in seattle, 


Wash. 


rhe Hercules Specialty Con pany, Grove ¢ 


Penn., will engage in the manufacture of otol 
trucks 

Giilborne Bros., Aberdeen, S D., have beer 
granted a franchise to install a power a1 eatil 
svstem 

rhe Poidebard Silk Manufacturing Compat 
West Hoboken, N. J., will build an additio 7) 
its mill. 

The success Stove Con pany, Krie Per 
recently organized, is planning the erection o 
a plant. 

The box and shook factory of E. S. Adkins 


& Co., Salisbury, Md., was burned. 
$35,000. 


Lo , avou 


rhe 
Works 


$10,000 


of 


destroyed 


the 


Micl 
Loss, 


plant Sheboygan Boil 


was by fire. about 


Twin City 
Wash., is 


W ood working 
the 


Company, 
Chehalis, 


its plant. 


to increase capacity of 


Brewing 


erection of a 
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Rutherford Bros Mur t Ind ile oO ere The \t c Sere We Hla oO Conn., 
t Tacto for the e ot hea hanae l eniarge prese 1 nad erect 
iers, etc o additional three-sto t ling 

Geo. Crvsle of Wadena, Mi ha bee! l ‘ les d ‘ Mir i s gs plant 
granted a franchise I nsta in electric- the Lehigh Vall ( ( Wilke 

zht plant I e, Pent Loss, a soe 

The National 1} é g Company, Minne rhe S. G. Hunter | 1 Bridge Work 
ipolis, Minn., ere s O00 piar it Ken- Atlant low vi | ida ts 

ore, N. D in New ne \ ‘ ded 

rhe West End 1 Compa rama The W I ne ¢ Denvel 

le Miass has et I ! addition ( ) < t mit a ' net Dn 

ts } nt » S400 Y n n S La ( 

Plans ive bee plete fo é foundn 1) Ss I Ilarti n. ¢ = @) } id 
for the Acme Stee Malleable Ire Worth 1" ( pan s 1 ‘ inge 
Buffalo, N. ¥ we n LO (Mia 

The Gleason Company, Rochester, N Sec The (ueen & ( in Gadsden, 
has applied for a permit for a ne facto to cost \ . ! ‘ " } Sivoo 
about 845,000, nt Ne “ ! 


pa W ilsor \ ‘ ove ( ' , 
I i ve rebui . dditior 
rhe J tz & I I ‘ | i 
nat his Ww nst dditior > Ohi 
sepowe engil 
The Ohio B ( p ( é (ohio The wa fe 
sp hased a eo } ‘ ‘ " notesns 
} 
plat e erects ’ 
oO D 
| New Arh Lig \\ nd 
l’owe Company w nsfal , I\ 
vine nad enerat \ 
J. 4 Milne or = - ) 
i oO pan io rie ) st ere I ‘ 
v Vale, 5. D Ne \ 
The Lo ngztor Va \ ( pi - 
ends spendil 875.000 ¢ ¢ 
linproving their pl I - 
The Universal Roller Be ( Dp ) 
sroad street Ne Yo p ( Olli- > 
pleted for a new facto é ‘ 
Fire damage the plat I Valle ( I 
Desk Compan Gira Rap M ‘ ». 8 : 
é r of about 875,000 t ) 
rhe Canadiat Coal Consolidate l NO. 565 
Will build a 3000-horsepowe team power plat I I] 
at Frank, Alberta, Cor \\ 
rhe Prospect Art lee ¢ 
erecting Ll vel ~ ror) nad ¢ Seni 


a plant at and n 
ivenue, Brooklyn, N. \¥ I 


rhe Woodruff & Pausch Stone Com Comp 
‘ mbus, Ob ! es ‘ i 
] i ‘ stone “ ~ SCM) OM 
The elevato of ‘ | epe é ble ( 
Company oO Min DO \l \l <7 ‘ 


. a 
( pany WwW ‘ . - 
nnected ! Z 
; aide S35.001 
rhe Ame n ‘I \ r ‘ 
cinnati, © t . 
‘) \I 
iit) horsepowe wv ‘ 
N \ 
Ihe ri ‘ YT \ i D vy ( 
\l i ha pla p t ( ‘ t - 
gs ‘ tin to | ' 
Picka Bro Brocktor Ma omobil ‘ wren 1* 
il fac ‘ ire ‘ ‘ | to 
n enlarge ‘ ot ‘ 
The Lozi Motor ¢ (‘o ) ” Mi he Mar 
is p hased the p | pora 
al PS ‘ he Fo 
Scu Ne ol | 0 he p 
, , 
Lake M s, lo s OOO) ly re X } ‘ }. I 
Foxe of Minne ipo i) I 
I hie La ence M ( a p cone 
é plate t he it ) ‘ e 
or Corli el ne ir power p Wrest " . 


pans M ul et \W fol the too 


boil 0 ‘ i | ! 


Con 


oO he 
ea ‘ 
«& \l \M ng 
Nl (wo 
Sted ( } ‘ 
d ‘ rT f 
vs ’ ’ ' ( 
He | Come 
N. J on 
' x a 
\\ ew 
ad . ty 
1 Compal I ) ; 
prep ‘ ona! 
\ io p ( ne- 
ve omobile pla o 
The ‘ “ 


( (< ‘ W on, 

D O30 \p 1s 

i t is pe ( if 
t’avidson Company, Milwa 

ng rt \ . en 

it f n } ] ts 


C Kerr & Co., 10 Bridge 
‘ ne 
t ed for railfoad ops at 
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The car repair of the Kansas City, 
Mexico & Orient Railway Company, at Fairview, 
Okla., were burned, causing a loss of $100,000. 
They will be rebuilt. 


shops 


The Monitor Automobile Works, Chicago, III., 
is moving its factory to Jeanesville, Wis., where 
larger quarters have been secured. New equip- 


ment is being purchased. 


Watertown 
ranges, 1s to 


will add 


The Walker & Pratt 
Mass., manufacturer of 
build an addition to its 
one-third to its capacity 


Company, 
cooking 


plant which 


The Buffalo, 


- The 
company manufactures copper and brass utensils 


Aldrich Manufacturing Company, 
is building additions to its plant. 


for hotel and domestic uses. 


The Vaughn Manufacturing Company, Jeffer- 
son, Wis., is the manu- 
facture of auto-vehicles to be used in connection 


said to be considering 


with agricultural operations. 


The Billings & Spencer Company, of Hart- 
ford, Conn., will move its drop forging plant to 
Dividend, Rocky Hill, Conn Buildings wil 


be put up as soon as possible 


The Fayette R. Plumb Company, of Philadel- 


phia, makers of hardware, et 


Kutter ' 
which a 


Keen 


has acquired a site in St. Louis on 


$1,000,000 plant will be erected. 


rhe Reliance Electric and Engineering Com- 
pany, Cleveland, Ohio, has authorized Dodge 
& Day,’ of Philadelphia, to prepare prelim 
inary plans for a new plant 

The Cross-Hinds Company, Syracuse, N. ¥ 


manufacturer, is completing 
buildings. <A 


of machine tools will be required 


machinery plans 


for proposed new factory number 


The Northwestern Wheel and Wagon Com 
pany, Portland, Ore is having plans pre 
pared for a new factory, power house and 
office building to cost $50,000 

It has been announced that 20 more open- 
hearth furnaces are to be added to the plant of 
the National Tube Company, at Lorain, Ohio. 


About 35,000,000 is to be expended 


Fire destroyed a large part of the plants 
of the I. A. Starck Piano Company and the 
Edward Hines Lumber Company, Chicago, 
Il! eausing about S500,000) loss, 

The Grant-Lees Machine Company, Cleve 
land, Ohio, will soon occupy their new three 
story addition, in which new chinery, to 
cost about S$50.000, will be installed 

The Isthmian Canal Commission, Washington, 
D. C., will receive bids up to 10:30 a.n April 
19, for piles, stay-bolt iron, brass screws, sulphate 
of copper, etc., as per Circular No. 569 

Fire destroyed the Springwells plant of the 
Roe Stephens Manufacturing Company, Detroit, 
Mich., causing a loss of $250,000, The company 


manufactures valves, fire hyrdants, etc. 


The Chesapeake & Ohio Railroad Company 
is erecting a large yard at Silver Grove, Ky 
Machine shop will be built to be equipped 
with modern machinery for repairing locomo 
tives and cars 

The Globe Stove and Range Company, Ko 
komo, Ind., has commenced the erection § of 
additions which will double the capacity One 
of the additions will be a foundry and one a 
nickel-plating shop 

James McCurrach & Bro., 561 Broadway, New 


York, have built an extension to their factory at 
venue, Brooklyn, N. ¥ and 
producer plant, 


LISS Stone a will 


install u 30 horsepowel! as 


motors, dynamo, etc. 


rhe Hudson & Manhattan Railway Company 
shortly work on 
Jersey City, N. J 
repail 


will commence 


erected in 


shops to be 
The buildings will 
shop, truck and 


comprise car shop, 


blacksmith shop, et: 
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The Grote Manufacturing Company, Evans- 
ville, Ind., will erect a new plant for the manu- 
facture of its heating appliances and elevators 
to cost $100.000, and which will be double the 
size of the present one. 


Bids will be received until 10 a.m., April 13, 
for an electric-light and power plant and electric- 
lighting system at Fort Sill, Okla. Plans can 
be had of Capt. Daniel L. Stone, constructing 
quartermaster, Fort Sill. 

The Club, of Muskegon, Mich., 
has received a proposition from the Oklahoma 
Malleable $100,000 


plant for 


Commercial 


erect a 
iron 


Company, to 
manufacture of 


Iron 
the 


castings 


and builders’ hardware 
(. I. Doerr, of C. Hl. Doerr & Co., Berlin, 
Ont., manufacturing biscuits and confection 


ery, has dissolved partnership and will organ- 


ize a new company with $100,000 capital. 
Plant will be enlarged. 

The I, T. Williams Valve Company, Cin- 
cinnati, Ohio, will start about April 1, the 
erection of ts new four-story plant. Consid 


erable to be installed in ad- 


new ©¢ 


that 


juipment is 


dition to now in use 


Fire destroyed the garage of Joseph 4G. 
Reeves, 106-08 North Seventh street, Cam- 
den, N. J. Nineteen automobiles, valued at 
$75,000, were burned and personal loss of 
Mr. Reeves is about $10,000 


The Barndt & Johnston Auto Supply Com- 
pany has purchased the plant of the Columbus 
South 


into an 


Woodenware Company in Columbus, 


will be remodeled automobile 


ry manufacturing 


which 
plant 


ACCeSSt 


Plans are drawn and contracts will be awarded 
for additions to the plant of the Norton Company 
Mass About $50,000 will be 
addition will be devoted to 


in Greendale, 
The 
the manufacture of grinding wheels. 


spent main 


The Snow & Petrelli Manufacturing Com- 
pany, New Llaven, Conn., Whose plant re- 


burned, is installing new machinery in 
brewery The com- 
specialties 


cently 


a new factory on street 


manufactures hardware 


pany 
of Cleveland. 
the Blackwell 
and organized 
The plant 
will be 


The Glidden Varnish Company, 
has acquired the plant of 
Varnishes, Ltd., Toronto, Canada, 
the Glidden Varnish Company, Ltd 
and the 


Ohio, 


is being remodeled capacity 


nec reased 


A contract has been awarded for the construc- 


tion of buildings at Cape Charles, Va., for the 
New York, Philadelphia & Norfolk Railroad 
Company. These will include a power plant, 
machine shop, erecting shop, blacksmith shop 


and roundhouse 


Announcement has been made that the Ameri- 


can Locomotive Company has awarded a contract 


for the construction of a manufacturing plant 
and steam shovel works at Gary, Ind The cost 
is to be $3,000,000 rhere will be twelve build- 
ings and a power house 

The Waterville (Ohio) Traction Company, 


Ww. W. 

and 
which 
trucks 


S50,000, and organized by 
Sheldon, 4. E Zock 
site for a plant 
Motor 


capitalized at 
Farnsworth, I) 
pure 


employ rbout 


others, has hased 


will 24) men 


Will be tured 


The Mining 
a Terre Haute, Ind 
bids for a 60-horsepower engine and air com- 
pressor of 300 cubic feet to place on its property 
in Hell's Canyon, N. M 
350-ton smelter plant. 


manulae 
and Smelting 


corporation, Is 


Sunset Company 


receiving 


They also contemplate 


the erection of a 


Bids will be received until 11 a.m., April 11, 
for the installation of new boilers, new pump, 
feed-water purification system, feed pump, etc., 
in the pump house at Fort Robinson, Neb. 
Information can be obtained of Capt. Malvern- 
Hill Barnum, constructing quartermaster, Fort 


Robinson 


The 
by New 


Automobile 
capital, has 


backed 
opened a 


Belmont 


York 


Company. 
recently 
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factory on Lawrence street, New Haven, 
Conn., which is used particularly for test 
work, but are considering enlarging same and 
manufacturing automobile parts along with 
the assembling and test work. 


The Secor Typewriter Company, succeeding 


the Williams Typewriter Company. Derby. 
Conn., is preparing to place a new model type 
writer on the market, which will require an 
ndditional working fores of from three to 
four hundred hands. Plans are under way 
for enlargement of the plant t accommodate 
this extra force. 


The Navy Department, Bureau of Supplies and 
Accounts, Washington, D. C., will open the 
following bids April 19—sprue cutter, sensi- 
tive bench drill, metal saw cutting-~ff machine, 


core-making machine, valve reseating machine, 
arbor bench press, metal saw table (schedule 
2335), glass grinding machine (schedule 2334), 


hand tools (schedule 2343). 


The Navy Department, Bureau of Supplies 
and Accounts, Washington, D. C., will open 
the following bids: April 12—Water meters 


Po eel 
aetdeded Dy 


fan (schedule 
wattmeters (schedule 2355). 
round rod nickel forgings, zine 
sheets (schedule 2356), cast-iron pipe, double- 
valves (schedule 2353), tubing 
2358), engraving machine (sched 

April 26—Vacuum drying appar- 
atus 2348), (schedule 
2: 60), cable, oil-cooled transformers, weather- 


(schedule steel-plate 
2357). recording 


bronze, steel 


gate brass 
(schedule 
ule 2549) ; 


(schedule motors 


yroof wire (schedule 2359). 
] 
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Southern Ice and Power Company, Corning, 


Ark. Geo. A. Booser, president and manager. 

Peat Coal and Gas Machinery Company, To- 
lkedo, Ohio. Manufacture gas machinery, ete. 
Capital, $10,000. Ineorporators, A. J. Gra- 
bach, ete. 


Automatic Paper Box Works, Chicago, II. 
Box and boxmaking machines. Capital, $10,000. 
Incorporators, Edward J. O.Neil, William Fried- 


man, T. H. Hardy. 
Manu- 


Incor- 
Myers, 


Union Clay Company, Empire, Ohio. 
brick, etc. Capital, $200,000. 
George M. Thos. J. 


facture 


porators, Myers, 


James VPorter, ete 

South-Juergens Motor Car Company, Fre 
mont, Ohio. Manufacture motor trucks and 
delivery wagons. Capital, $150,000. — Incor- 


porators, R. C. Traver, ete. 

Williard Automatic Press Company, New York. 
Manufacture automatic printing etc. 
Capital, $100,000. Incorporators,Thos. McNally, 


Frank Stafford, Lewis Heuer, Jr. 


presses, 


Williamson Garage Company, New Brunswick, 
N. J. General automobile garage business. 
Capital, $50,000. Incoryorators, W. M. Widliam- 
son, N. H. Smith, J. B. Buckalew. 


Lord Manufacturing Company, New York. 
Manufacture and deal in electrical appliances, etc, 
Capital, $100,000. Incorporators, Fred W. Lord. 
Win. R. Garton, Fred W. Erickson. 

Vertical 
York. 


ete 


jolt Rail Joint Company, New 

Manufacture and sell railway supplies, 
Capital, $50,000. Incorporators, W. H. 
Delany, W. G. Clark, M. Kendall. 


Sowers Manufacturing Company, Buffalo, 
N.Y. Manufacture and sell engines, boilers, etc. 
Capital, $100,000. Incorporators, Franklin D. 
L. Stowe, Geo. L. Grobe, E. O. Kerr. 


Niagara Gasolene Motor Company, Buffalo, 
N. Y. Manufacture motors, engines, etc. Capi- 
tal, $50,000. Incorporators, Chas. Jempsen, 
M. M. Hedden, Daniel M. Billington. 
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T. C. M. Manufacturing Company, Newark, 
N. J. Manufacture automobiles and parts. 
Capital, $100,000. Incorporators, A. Morris 
Thompson, Allan Coats, Wm. McKay. 

Bowden-Snider Company, Mansfield, Ohio. 


Manufacture farm implements and machinery. 
Incorporators, E. E. Bow- 


Snider. 


Capital, $50,000 


den, S. F. Stutz, G. W. etc. 


Electric Auto Horn Company, Zanesville, 
Manufacture automobile 
Incorporators, Frank, Sam and 


Morris Weinberg 


Ohio. horns. Cap- 


ital, 
Ben 


£10,000, 


Weber, Sam Lind, 
Mich. 


Capital, 


Truck Detroit, 


commercial 


Motor Company. 
Manufacture 


Incorporators, 


Cass 
vehicles 
J. 1. Turnbull, 


£200,000. (70. 


G. Epstean, Alex. M. Spater, F. W. Ferguson. 
Auto Battery and Electrical Company, Buf- 
falo, N. Y. Manufacture electrical devices and 


Capital, $20,000. 
B. Bleyler, Mont- 


automobiles 
Meinhard, C 


appliances for 
Directors, T. P. 
ford Ryan. 

Company 
metal 


Niagara Metalware Manufacturing 
Buffalo, N. Y. Manufacture wood 
Capital, $40,000. Incorporators, H. 


R. Daniels, A. A. Schame, 


and 


specialties. 
R. Schmeidendorf, W 
of Niagara Falls. 

Construction Company, 


Enterprise Electric 


sell elec- 


Cleveland, Ohio Manufacture and 
trical machinery. Capital, $25,000, Incor- 
Ww. K. Caldwell, Edgar M. Bell, 


porators, 
I. H. Smith, ete. 

Company, Cin- 
and sell 
trucks. Capital, 
I’. Kidney, W. W. 


Stuart, ete. 


Motor Truck 


Manufacture 


Kidney 
Ohio 


motor 


James 
cinnati, automo- 
biles and $10,000, 


Jas Ram- 


sey, W. A. 


orporators, 


International Telephone Company, Colum- 
Manufacture 
Incorporators, 


Larned, 


telephone equipment. 
John © 
E. W. 


bus, Ohio 
SSC0,000 


Athens, FE. E. 


Learned, et 


Capital, 
Hlewitt, of 
Itrinker, IX 


James Fitt Machine Company, Rochester, N. ¥ 


repair and deal in tools and 


$10,000, 


Manufacture, sell, 
achinery. 
Jas. Fitt, 236 State 


Rochester, and others. 


Incorporators 
Bryan, 183 QOiis 


Capital, 
street: C. P. 
street 
Day 
and 
Incorpor- 
M. 


Dayton Steel Construction Company, 


ton, Ohio, Manufacture ornamental 
structural iron 
Perry M. 


Charles EF 


$25,000), 
Albert 


etc. 


Capital, 
Klepinger, Klep- 


Foreman, 


ators, 


inser, 


Twin City Manufacturing Company, North 
Tonawanda, N. Y. Manufacture deal in 
wood tool handles, hangers, etc. Capital, 
£10,000. Incorporators, Fred F. Rievert, Tona- 


vanda; Geo. J. Mechan, Buffalo, etc. 


and 


coat 


Newark, N. J. 


carpet 


Manu- 


sweepers, 


The Eagle Company, 
facture 
ishing 
incorporators, J. F. Aly 
Weston, Torrington, Conn.;J. R. Viles, 
Badenoch, Newar! 


machines, 
machines, ete. Capital, 


ord, B.S 


cleaning 

$1,500,000, 
Keefer, I P. 
New York; 
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Schuchardt & Schutte has opened a branch 
yuuse at Prague, Bohemia, this in addition to 
ie branches it now has in Austria Hungary at 

Vienna and Budapest. 

17S Washington 

1ork City, has disposed of his interest in 


( Drucklieb, street, New 

the 
anufacture and sale of the injector sand blast 

ipparatus to James N. Betton, who has had the 

practical this branch of his 
isiness for the past five years. The sand blast 
siness will be carried on as heretofore, under 
e name of J. M. Betton, at 178 Washington 
reet, New York City 


management of 


AMERICAN MACHINIST 





~ 
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Remington Tool and Machine Company, 
Boston, Mass illustrating and describ- 
ing adjustable screw cutting die. 

B. F. Sturtevant Company, Hyde Park, Mass. 
Bulletin No. 176, turbines. 
Illustrated, 16 pages, 


Circular 


describing steam 


64x9 inches. 


Northern Engineering Works, Detroit, Mich. 
Booklet No. 93, showing foundry machinery and 
equipment. 24 pages, 34x54 inches. 

Automatic Buffing Machine Company, 22 


Catalog describing 
Illustrated, 16 


Indiana street, Buffalo, N. 


automatic buffing machines 
pages, 6x9 inches, pape! 
Alliance Machine 
Catalog of electri 
rolling mill machinery, 


Illustrated, 88 pages, 8x11 inches, paper. 


Alliance, Ohio. 


punches and shears, 


Company, 
cranes, 
etc. 


steam hammers, 


S TRADE CATALOGS $F) 
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Southern Supply and Machinery Dealers’ 
Association and American Supply and Ma- 
chinery Manufacturers’ Association, joint con 
vention, Jacksonville, Fia., April 5, 6 and 7, 
1910, Ilotel Seminole I lh. Mitchell, secre 
tary, 509 Broadway, New York City. 

National Metal Trades Association, annual 
ecnvention, Hotel Astor, New York City, 
April 15-14, 1910 Robert Wuest, Commis- 
sioner, New England building, Cleveland, Ohio. 


International Railway General Foremen’'s 
Association, annual convention, May 3-7 
Grand hotel, Cincinnati, Ohio L. H. Bryan, 
secretary, Two Harbors, Minn. 


National Machine Tool Builders’ Associa- 


tion, spring convention, May 24-25, Rochester, 
N.Y. P. EE. Montanus, Springtield, Ohio, sec- 
retary. 


American Society of Mechanical 
spring meetings, Atlantic ¢ . j 
$l-June 3 Calvin W Rice, secretary, UD 
West Thirty-ninth street, New York City. 

American Association 
Awmerican Brass Founders Association; joint 
convention, June 7-8-9, Detroit, Mich head 
quarters, Ilotel Pontchartrain Richard Mol 
denke, secretary, Watchung J 


(sasolene 


Engineers, 
itv, N J May 


Foundrymen’s and 


Engine 


National Gas and Trades 
Association Semi-annual convention, Cin 
cinnati, Ohio, June 15-16, 1910; headquarters, 
IIcutel Sinton Albert Stritmatter, secretary, 
Cincinnati, Ohio 


lders Association: annual 


Master Car Bui 
meeting June 15-17, At 


antic Citv. N. J a. We 
Taylor, secretary, Old Colony building, Chi 
capo, 11] 

American Railway Master Mechanies Ass 
ciation, June 2O-22, Atlantic City, N. J. J. W. 
Taylor, secretary, Old Colony building, Chi 
cago, Ill 

Joint meeting of American Society of Me 
chanical Engineers and Institution of Me 
chanical Engineers, Birmingham, England, 
July 26-20, 1910 

American Society of Mechanical Engines : 
monthly meeting second Tuesday Calvin W 
Iti secretary, 20 West Thirty ninth street, 
New York City 

Boston tranch National Metal Trades As 
scciation Monthly meeting on rst Wednes 
day of each month, Young's hotel mo &. FP. 
Clark, secretary, 800 Milk street, Boston, 
Mass 


Mechanical Enel 


lrovidence Association of | 
Tuesday each 


neers Monthly meeting fourth 
month kk. (. Bliss, president, 01 Sabine 
street, Providence, R. | 

New England Foundrymen'’s§ Association; 
revular meeting second Wednesday of each 
month, Exchange Club, Boston, Mass Fred 
Fr. Stockwell, 205 Broadway, Cambridgeport, 
Mass 


Engineers’ Society of 
venia: monthly meeting 
mer Kk Ililes, secretary, 


Western TDennsyl- 
third Tuesday hl 
Fulton building 


Pittsburg, Penn 

Superintendents’ and Foremen's Club of 
Cleveland: monthly meeting third Saturday. 
hil. Frankel, secretary 310 New England 


building, Cleveland, O 

Western Society of Engineers, Chicago, Ill 
Regular meeting first Wednesday evening 
of each month. excepting Jniv and August 
Secretary, J Il Warder, 1735 Monadnock 
block, Chieago, IIL 
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Rate 25 cents per line for each insertion, 
lhbout siz ords make a line No advertise 
ments abbreviated Copy should be sent to 
reach us not later than Friday for ensuing 
reek’s issuc lnawers AGQddressed to our care 
will = be forwarded ipplicants may specify 
names to which their replies are ot to be 
ferwarded, but replies will not be returned 
lf not forwarded, they will be deatroved with 
out notice Vo information given by us re 
garding any advertiser using bor number 
Original letters of recommendations or other 
pupers of value should ot he ineclosed to 
unknown correspondents Oulu bona-fide ad 
rertisements inserted under this heading No 
advertising accepted frow anv agency, asa 
sociation Oo tiudi dual charging a fee jor 
“registration or a commission on wages of 
sucecssful applicants for situations 


Miscellaneous Wants 


Caliper catalog free. h.G. Smith, Columbia, Pa 


Want to hire 
O71, AMERICAN 
We miv oof 


machine shop; luy Box 
MACHINIS4 


Vaity lo 


may 


good patente da 


pay 


machine or tool. Box 282, AMER. MACHINIST. 
Light, fine machinery to order: models and 
electrical work specialty kL. OO; Chase, New 
ark, 
Special machinery ecurately built Screw 
machine or 1 ret ithe work solicited lhtiob 


ert J. Emory & Co., Newark, N. J. 


l’atented specialty wanted in line of heavy 
machinery Schaeffer Machine Works, 35th & 
Gray's Ferry Road, Vhiladelphia, Da 

Light and medium weight machinery and 
duplicate parts built to ordet tools, j ete 


MacCordy Mfg. Ce., Amsterdam, N \ 


Patent novelties dies and experimental 
work made by Lonis I Loeb, southwest corner 
Park Ave, & 31st St.. New York Corres 


solicited 


pondence 

Draftsman, expert on pneumatic tools 
compressed air machinery who can fur 
complete workshop drawings Box 
AMERICAN MACHINIS’4 





Wanted— Machine work for lathes, shapers, 
milling machines, screw machines, et and 
\ ld be pleased to figure on y dies gs, 
models, sheet metal stampings and auto parts, 
The FF. G. Marbach Co., Medina, Ohio 

A large Enelish firm of machine-tool im 
porters having showrooms and oflices in Great 
Britain ran Italy and Japan, is wanting 
good nele for whine tools of all kinds, 
Apply Box 189, AMERICAN MACHINIS1 

Dies and press tools for sheet-metal forma- 
tion designed and constructed in ai modern 
shop, under personal ipervision of the mont 
die man in this country For dies, presses 
and anything in sheet-metal formation write 


to Joseph \ Woodworth, Mer Ilarw 1 Mire. 
Co f2 South Sth Street, Brooklwn, N. \ 

Firm of engineers, with good central f 
fice shortly pening showroom i (Glasgow 
und having first-class connection th ighout 
scot nd in the er rhe n track desire wn 
agencies ! hine t f all kinds. Reply 
statin t et Bex AAG AMERICAN 
Mac sr. 6G I " es ] dor ! ‘ 

We wish t \ nd-hand slow-speed 
engine of woe hn} Sepowel ind about 
rere y | salutions we prefs 1 vertical engine, 
but will nsider a l ivontal ilseo our pref 
eren \\ d le ft have one capable of carry 
in reasonna ‘ overload we want the privi 
ledg f examination lease write stating 
rice, to Pittsburgh Plate Glass Company. Ad 
vertising Department, Frick Building, VDitts- 
burg, Denn 

, 
Help Wanted 

Classification indicates present address of 

advertiser, nothing els 
CANADA 


irst-clas toolmakers particu 


Wanted—l 


larly on punches and dies, steady work; wages 

from She. to 40« in hour Apply Canadian 

General Electric ¢ Ltd Petersboro, Ont 
CONNECTICUT 


Wanted Apply to Robert N 


Diemakers 


Bassett Co... Derby, Conn 

Wanted Experienced mechanical drafts 
men for detail work, in a concern manufac- 
turing general rolling mill and hydraulic ma 
chinery state age, experience and salary ex- 


pected tox S66, AMERICAN MACHINIS’ 









hits 
and 







can 
Wol 
Ing 







clu 











pipes 
luct 
lie 


and 
















































































































AMEI 


Wanted—An A-1 Acme Lufoma the screw 
hine man; one who can supervise, lay out 
design his own tools, etc and one who 
vet maximum production on high “quality 
k every condition the best this open 
is made by plant doubling its screw ma 
i equipment. all new machines Box 362, 

CAN MACHINIS4 
DELAWARE 

Wanted Draftsman experienced on tools, 
and fixtures for interchangeable manu 
ure; preferably a man trained in the man 
ture of tire arims; ive age, expertence 
salary expected Standard Arms Com- 








pany, Wilmington, Del 
ILLINOIS 

Concern in the Middle West manutacturipg 
automobile and motor-ceycle engines, require 
several experienced inspectors of material 
before and after being machined Please state 
age, experience and wages expected, Box 354, 
AMERICAN MACHINIS! 

INDIANA 

Wanted Machinists, we are continually in- 
creasing ¢ forces we invite applications from 
lathe and hands, those who desire a 
stendy posi n Apply at Wood Turret Ma 
ehine Co., Brazil, Ind 

MASSACILUSETTS 

Toolmaker experienced in = formed milling 
cutters: state age, experience and wages ex 
pected Boston Ge: Works. Boston, Mass 

Working foremen and machinists for das 
and night unos obbing machine work and 
pea cutting stiute aee Wages expected and 
experience. Boston Gear Works, Boston, Mass 

We are increasing our foree and invite ap- 
plication from experienced iron and brass 
moulders core makers chippers, pattern 
makers, drattsmen, production men, niuachine 
tool operators (Call Kinds), brass f nishers, 
polishers avout mer vneh hands, erectors, 
et Heavy and light engine and pump man 
ufacture works handy to Boston and hest 
evening school no labor trouble, and = ap- 
plicants are notified as soon as positions are 
open: applicants should state age, height 
Weight and experience detail Address 
Kimployment Division, ike & Knowles Steam 
Pump Works, East Cambridge, Mass 

MICILIGAN 

Wanted-— Bookkeeper, experienced in = ma- 
chine shop and cost accounting. Saranac Ma- 
chine Ce St. Joseph Mich 

Wanted Poolmakers clic sinkers lathe 
hands, machinists and automatic screw ma 
chine operators A-1 men only Buick Motor 
( Flint, Mich 

Wanted—Assistant superintendent for auto- 
mobile factors must be a hustler and able to 
show from past record that he can produce 
results apatite f handling men and have 
executive ability: age ZS to 35: in answering 
vive references, experience and = salary ex 
pected Box UYS7, AMERICAN MACHINIST 

Wanted—LBy a concern manufacturing Cor- 
kiss und slide-valve engines and other ma 
chinery, a thoroughly competent machinist, 
familiar with the efficient operation of large 
and mal machine t ind the design ol 
jigs. special tools, et to act as assistant 
te th foreman ino machine shop emploving 
75> men, tf the pury ( instructing en 
Plovees as to best methods of doing work and 
to devise tools is, ete.. fe ttaining the 
mest economical production Write fully, giv- 
ing expertier ind salary expected Expert,” 
AMERI Nl iINIS 

NEV I j 

Wanted Draftsmen familiar with heavy 
turret lathe worl give references and salary 
expected Box Yile, Ay ICA MACHINIST. _ 

Wanted First-class designe drattsman and 
det ‘ on 1 prin iw machiners \.1 
rian omy steady positions Ilall) Printis 
Press ( Iuinellen, No J 

\\ ted M nist steady work for good 
I ny l it Laat he ind floor hands also 
t l and die maker eall in person if pros 

‘ cheap rents and pleasant surroundings 
I Machine Company tridgeton, N, 
(40 miles south of Philadelphia). 

Wanted 4 w dratismen familiar with 
design { tools elec il apparat and 
switcl ird ts Apply General Electrie 
(¢ ny, Enaine in Charge, Drafting Dept., 
Scher dy N. ¥ 

Wanted I kers on model and experi 
men l ttomatic machine worl good 
i d steady work t competent met Ay 
pl S. S. White Dental Mfg. Co., Prince 
I; = I ew Yorl 

Wanted—First-class hardener = ac S 
tomed to heat treatment « tomobile | 
“ h Bro & Si 1 ‘ tat oOxXpe 
‘ ‘ ! are nad eX] ted. Box 
AMEKI Mac ; 


AMERICAN MACHINIST 


Wanted—Machinists and toolmakers, ex- 
perienced on tools for valve work preferred ; 
location, Central New York; in reply state 


experience, married or single and wages 


ane, 
expected Box 367, AMERICAN MACHINIST. 
Wanted —-Screw machine foreman, must be 
ugeressive and used to quick set-ups; job con- 
sists of Brown & Sharpe and Gridley auto 
matics and 15 to 18 hand machines; position 
steady, salary liberal Box 342, AM. MACH. 
Wanted —-A chief draftsman by a_ large, 
well Known automobile manufacturing con- 
cern in New York State: must be capable of 
handling large force of draftsmen,; state age; 
education, experience and = salary expected. 


MACHINIST. 
foreman, thoroughly 


AMERICAN 
Assistant 


Box 364, 


Wanted ex- 








perienced in vears, to take charge of gear 
department, in large works in New York City 
suburb. cutting large bronze spiral and worm 
vears; applicants must state experience, age 
und salary expected. Box 368, AMER. MACH. 

Wanted—Superintendent for new vacuum 
cleaner factory must De thoroughly familiar 
with modern methods of mass production; 
splendid opening for able man: must show 
ood record and be at present employed. Gen- 


eral Specialty Co., Niagara and Massachusetts 


Sts., Buffalo. N.Y 

Wanted —Superintendent or works manager 
for long established printing press factory; 
experience ino our line preferred: must be a 
hustler and able to show from past record 
that he can produce results, capable of man 
iving men and estimating closely, and have 
executive abilits Address, giving references, 
experience, age and salary. Box 374, Am. M. 


Wanted -We are constantly increasing our 


force and invite applications from the follow 
ne Machinists. lathe hands, screw machine 
hands, grinder hands, milling machine hands, 
motor assemblers, toolmakers, sheet metal die 
men we run oa nine-hour shop, have desir- 
able surroundings, and offer steady position to 


desirable ¢l 


aracters Address Superintendent, 
Maxwell-Briscoe } . 


Motor Co., Tarrytown, 
OHO 
detail 


To- 


familiar with 
desired, The 
Toledo, Q. 
lathe and milling 
sition, good pay 3 
Macu,. 


by Cleveland firm, several capable 


Wanted— Draftsman, 
crane design: state w 
ledo-Massillon Bridge Co., 

Wanted——-Floor, planer 
machine hands: permanent | 
labor troubles Box 337, AMER 


Wanted 


aces 





ho 


draftsmen, expert in motor-car work: only ex- 
perienced men need apply situation perma- 
nent to the right men Address, stating ex- 
perience, age, qualifications, ete.. to Box 341, 


IERICAN MACHINIST. 


Wanted —First-elass machinists, toolmakers 
die sinkers, lathe, planer, drill press, seree 
machine, bering and milling machine = ope.- 
aters, wood patternmakers, brass molders, 
polishers, buffers, ‘finishers, spinners,  mil!- 
wrights, hammermen and blacksmiths whe are 
seeking positions or desirous of improving; 
on those which they have, to register their 
names and addresses with the free Employ 

ent Department of the National Metal 
rrades Association Address Commissioner's 
Oftice, GOS New England Bldg., Cleveland, O. 


PENNSYLVANIA 
Wanted— Experienced draftsman, capable of 








designing jigs and fixtures for machine tool 
work Address Colburn Machine fool Ce. 
Franklin, Venn 
Wanted ——Mechanical superintendent or gen- 
eral foreman, familiar with engine and boiler 
practice state qualifications and expecta- 
tions Address General Manager, Box 361, 
AMERICAN MACTIINIS’ 
Wanted— Draftsmen, detailers and tracers 
vy large steel company in the East appli 
ints must state age experience, salary ex- 
ted ind how soo they can report 93 for 
rk Lox ) AMERICAN MACHINIST 
Mechanical draftsman: wanted at onee one 
rst-class draftsman familiar with the design 
of team and centrifugal pumps give axe, 
xperience education, salary expected, and 
W soon can start fox S58, AMer. Macte. 
Foreman'’s assistant wanted in Philadel- 
hia must experienced with tools for 
stamping, drawing and forming sheet steel; 
duties are setting dies in presses and hand- 
ling a branch of press room: opportunity for 


a hustler, and one with ability for handling 
men to economically make articles from heavy 
heet metal; one with bulldog sticktoitiveness 
preferred: give age, experience and = salary 


kept in contidence. Box 


IAN MACTIINIST, 


expected: 


“58. AN 


Answers 


one famil 
motor car 
expertence ad, 
waves de 
Tenn, 


draftsman: 
and 


Wanted First-class 
iar with gas engine 
gns: only thors 

nged apply 


practical man 
ired, Pr. OO. Rox 358, Chattanooga, 


gasolene 





des ighly 


state 
WISCONSIN 
Draftsman—Wanted, a draftsman familiar 


with te and jig work. Address Fairbanks- 
Mi e NM (‘o., Reloit, Wis, 








March 31, 1910. 


- Situations Wanted 


indicates present address of 


else, 


Cle 3sification 
advertiser, nothing 
CALIFORNIA 

M@chanical engineer, technical graduate, ex- 
pert designer, with unusual inventive ability, 
experienced in gas engines, pumps and large 
installations, thoroughly experienced in hand- 


as «le 








ling machine shop, desires position 
signer, engineer, or superintendent of con 
struction with first-class company now en 
gaged; state salary. Box > AMER, Macs 
CONNECTICUT 
Mechanical engineer and draftsman, tech 


experience in mill and 
Box 365, 


hical graduate, 5 years 
power plant work, desires position. 
AMERICAN MACHINIST 


Position as designer and draftsman; experi 
need on automatic machinery, jigs. fixtures 
and tools for interchangeable work; can su 
perintend construction of same, and furnish 
references. Address Waterbury, Care Am. 4 

. ILLINGIS 
A successful superintendent of the Otis 


Elevator Company is seeking change of posi 





tion. Address Box 250, AMER. MACIIINIST. 
Position as superintendent: have a thor- 
ough knowledge of best machine shop and 
foundry practice: can get maximum produc- 
tion from men and equipment: accustomed to 
lar works: good reasons for changing. Box 
ae, AMERICAN MACIIINIST 
INDIANA 
Foreman toolmaker, jig and tixture design 
experienced in outlining methods and opera 


wants to advance in position 5 
Box 340, AMER. MAcCHINIS' 
MASSACHUSETTS 


tions in shop, 
go anywhere. 


Mechanical draftsman desires change: at 
present with electrical concern age 30: go 
anywhere. Box S48, AMERICAN MACHINIS’ 


Foreman, uptodate in modern shop methods, 
wide experience on price and rate setting, at 
present employed, change; age Ot. 
Box S370, AMERICAN MACHINIST. 


NEW JERSEY 


desires 


First-class instrument maker on experi 
mental work or small special machines, wishes 
position. Box 557, AMERICAN MACHINIST. 

NEW YoRK 


Mechanical draftsman 
work: New York city 
AMERICAN MACiINIS1 


As superintendent or 


wants 
Vicinity. 


night or job 


general foreman, 


expert in light manufacturing. tool and = spe- 
cial machine designing. Box : AM. Mac. 





draftsman, designer, wants po- 
pumps and general machinery 


Mechanical 
sition, engines, 


best references. 9OX S44, AMER. MACHINIST. 
General foreman or superintendent with 
executive ability, desires a position: experi 


machinery of 


engines and automatic 

all kinds; excellent 

AMERICAN MACHINIST 
Experienced foreman, middle aged, modern 


enced on 
relerences, Box 






ideas, now employed; engineering work, ‘iy- 
hames and steam pumps; A-1 hustler: can 
handle large foree with ability Box 352, 


AMERICAN MACHIINIST. 


coltye 

Designer and draftsman desires to change: 
go anywhere Box 347, AMen. MACHINIST. 
Tool room foreman, whe Its a first-class tool- 
maker, thoroughly understands and can de 
sign and build draw, compound and subpress 
dies, jig and gage work: no objections to go 


nbroad: best of references. box oboth, 


MACHINIS4 


ing 


AMERICAN 


RHODE ISLARD 
A good executive and designer of modern 
tools for manufacturing, now bringing out a 
heavy sewing machine, desires change: 
parties with promises of superintendent with 


avoid living up to 
it, will require other bait, legitimate 
openings will be considered only. Address 
y Lambert, S55 Atwells Ave Providence, 


contracts drawn up so as to 


some as 


@3| FOR SALE | 


For Sale 














“it horsepower TLarris-Corliss en- 


cine in perfect condition: the reason for sell- 
ing mill business discontinued The Elm City 
Lumber Co., New IZIaven. Conn 

For Sale—One Nash gas engine, 20 horse- 
power, two evlinder, for electric lighting, 
pimping or power: one Beaman & Smith hor 
iyvontal boring mill: table 25 inches wide, 36 
inches long; will bore 12 inches diameter, 24 
inches long. and face 20 inches diameter: one 
S00 light J. B. Colt Co. acetylene gas appar- 


atus The above machines are in excellent 
condition, having been very little used. For 
further particulars and prices apply to Rider 
Ericsson Warren St., New 
York 


kngine ebeD 














